AN  EAGLE-PICHER  HOISTERMAN,  perched  directly  above  the  shaft  in  a  high  derrick, 
dumps  a  "can".  This  method  of  hoisting  has  been  developed  to  a  high  degree  of  efficiency 
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HYDROSEAL  PUMP 
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HYDROSEAL  PUMP 


Programs  for  increasing  plant  output  frequently  require 
more  pumping  capacity.  It  is  sometimes  assumed  that 
larger  pumps  need  larger  motors  and,  since  motors  are 
critical  war  material  and  hard  to  get,  serious  delays  are 
often  experienced. . . .  There  is  an  "Efficiency"  way  out 
of  this  dilemma.  Assume  you  now  have  motors  of  size  W 
driving  pumps  of  size  X.  Instead  of  buying  a  larger  motor 
Y  to  drive  the  larger  pump  Z,  you  simply  use  your  old. 


of  power  you  can  deliver  from  50  to  100%  more 
pumping  capacity  with  the  same  old  motor.  .  .  .  Our 
engineers  will  gladly  work  with  you  to  determine  what 
you  can  do  with  what  you  have;  then,  you  supply  the 
Priority  and  we'll  supply  the  pumps.  Write  the  nearest 
office  listed  below  for  Catalog  No.  140. 

SAND  AND  SLURRY  TYPE 


small  motor  W  to  drive  the  larger  Hydroseal  Pump. 
This  is  possible  because  the  Hydroseal  Principle  saves 


HYDROSEAL  PUMPS 


to  16  in  power  requirements,  thus  for  a  given  amount  AND  PACKLESS  PUMPS 
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With  production  demands  at  the  peak  .  .  . 
with  no  time  ior  shutdowns  and  stoppages 
. . .  WILFLEY  sand  pumps  are  at  their  best. 
This  high  efficiency  pump  has  established 
new  records  for  continuous  performance 
without  attention-over  long  periods  of  time. 
Exclusive  principles  of  design  and  construc¬ 
tion  make  it  the  dependable  pump  for  all 
operations  where  sands  and  slurries  must 
be  kept  moving  on  a  "three-shifts-a-day" 
schedule.  Heavy  pumping  parts  of  rubber, 
alloy  iron,  alloy  steel  —  individually  engi¬ 
neered  to  suit  your  particular  job.  Write,  wire 
of  phone  for  complete  details. 

L  A.  R.  WILFLEY  &  SONS,  Inc. 

Denver,  Colo.,  U.S.  A. 

New  York  Office:  1775  Broadway, 
New  York 


Free  Enterprise 

IV HAT  IS  IT?  HOIV  DOES  IT  IVORK  f 

- ^  - 


URS  is  a  frcc-cntcrprisc  economy  the  chief  motivat-  j 
iiig  forces  of  which  are  the  prospective  rewards 
for  effort  and  risk-taking.  Its  smooth  operation  depends: 
first,  on  adequate  incentives  for  risk-taking,  innovation, 
and  individual  effort;  and  second,  on  sufficient  competi¬ 
tion  to  minimize  the  need  for  government  regulation 
and  to  prevent  artificially  high  prices  or  wages  from 
being  maintained  in  large  segments  of  the  economy. 
'Ifoublc  comes  when  these  incentives  and  this  competi¬ 
tion  arc  tampered  with  or  removed. 

America  was  founded  by  men  who  had  the  urge  to 
better  thcmschcs  and  the  courage  to  take  a  chance. 

I  hcsc  men  uprooted  themselves  in  Europe  and  braved 
the  unknown.  They  risked  all  for  freedom.  They  knew 
that,' to  be  free,  they  had  to  attain  economic  freedom. 
'I'hcir  goal  was  an  economic  freedom  which  permits  the 
]5ri\atc  ownership  of  property,  the  free  choice  of  jobs, 
and  free  entry  into  entrepreneurial  pursuits.  Their 
efforts,  therefore,  were  directed  toward  individual  op- 
portunity  with  no  limit  on  indi\idual  achievement. 

I  heir  foresight  and  the  endca\’ors  of  those  who  fol¬ 
lowed  them  created  tlie  world’s  greatest  industrial 
nation  enjoying  the  highest  standards  of  living. 

We  can  take  pride  in  the  knowledge  that  our  country 
has  been  the  greatest  single  contributor  to  the  world’s 
irhysical  assets  e\’en  though  we  remember  that  an  abun¬ 
dance  of  natural  resources  contributed  materially  to 
America’s  economic  de\’elopmcnt.  But  the  fact  that  our 
progress  has  been  interrupted,  again  and  again,  by  de¬ 
pressions  which  resulted  in  enormous  wastes  of  our 
human  and  material  resources  is  sobering  proof  that 
our  economic  mechanism  still  is  far  from  perfect. 

Our  production  per  man-hour  has  been  increasing  at 
the  rate  of  21^2%  per  year.  Improved  machines  and 
greater  efficiency  have  more  than  tripled  the  output  per 
hour  of  work  since  1900.  Looking  to  the  future,  this 
annual  rise  indicates  that  our  production  per  hour  of 
work  will  double  in  the  course  of  the  next  25  to  30 
years.  This  means  that  we  can  have  twice  our  present 
volume  of  goods  and  services  per  capita  or  an  equiva¬ 


lent  combination  of  more  production  and  more  leisure. 
In  other  words,  we  can  further  increase  the  living 
standards  and  further  decrease  the  working  hours  of 
the  American  people  by  further  intensifying  our  indus¬ 
trial  efficiency. 

ITiis  is  no  idle  dream.  It  can  be  achieved,  and  it  will 
be  achieved,  if  only  we  maintain  the  essential  features 
of  our  system  of  individual  enterprise  which  alone 
makes  possible  this  near-utopian  goal.  Intensification 
of  our  efficiency,  however,  means  that  we  can  have  full 
employment  only  if  we  expand  enormously  our  produc¬ 
tion,  and  particularly  our  production  of  new  goods.  We 
can  expand  total  production  only  if  we  have  the  mar¬ 
kets  and  the  demands  for  the  vast  output  of  goods  and 
services  made  possible  by  our  technological  develop¬ 
ment.  To  attain  these,  we  will  need  to  venture  into  new 
markets,  new  inventions,  and  new  methods.  Such  ven¬ 
tures  invohe  risks,  and  risks  will  be  taken  only  if  there 
is  sufficient  prospect  of  reward. 

Let  us  ne\’er  lose  sight  of  the  fact  that  the  essential 
features  of  free  enterprise  are  the  prospective  rewards 
for  risk-taking  as  well  as  for  effort. 

7’he  evidence  is  clear  that  incentive  methods  of  wage 
payments  will  boost  production.  Carefully  devised  sys¬ 
tems  of  salar\'  payment  with  large  differential  induce¬ 
ments  for  superior  performance  have  been  powerful 
means  of  raising  the  standards  of  managerial  accom¬ 
plishment. 

Free  enterprise  cannot  operate  effectively  unless  the 
wage  and  salary  system  offers  greater  rewards  for  greater 
effort.  Neither  can  it  operate  effectively  unless  the  pros¬ 
pects  for  profit  are  sufficient  to  encourage  the  employ¬ 
ment  of  resources  which  otherwise  would  be  kept  idle. 

Unless  the  prospects  of  profit  are  superior  to  the 
prospects  of  loss,  new  ventures  will  not  be  undertaken 
and  going  concerns  will  not  expand  or  continue  long 
in  business.  When  the  hope  for  profits  wanes,  employ¬ 
ment  and  production  slump;  when  that  hope  revives, 
employment  and  production  recover. 

Business  initiative  must  be  given  every  possible  in- 


duccmcnt  in  order  that  maximum  employment  may  be 
aehieved  through  private  enterprise.  This  involves  the 
removal  and  avoidanee  of  restrietions  on  business  by 
government,  by  labor,  and  by  business  itself. 

Competition  is  the  life-blood  of  the  free  enterprise 
system.  Business  and  industry  must  rely  upon  efficiency 
rather  than  upon  protection  from  competition  for  their 
survival. 

I’hose  gONcrnmcnt  controls  which  were  made  neces¬ 
sary'  during  the  war  by  the  magnitude  of  government  de¬ 
mands  for  goods  should  be  lifted  at  the  earliest  pos¬ 
sible  moment.  As  soon  as  the  danger  of  inflation  has 
receded,  price  controls  must  be  removed  and  profit 
margins  again  left  free  to  be  determined  by  market 
forces.  The  excess  profits  tax  must  be  repealed  and  the 
burden  of  other  taxes  on  business  profits  greatly  re¬ 
duced.  Tax  laws  should  be  rc\  iscd  so  as  to  permit  ade¬ 
quate  rewards  for  assuming  risks.  The  modernizing  of  ^ 

anti-trust  laws  and  their  \igorous  enforcement,  not  in-  j 

discriminate  persecution,  will  be  supported  by  all 
who  really  want  free  enterprise.  Such  measures  will 
strengthen  the  incentives  to  expand  old  businesses  and 
to  start  new  ventures. 

Grants  of  unlimited  monopoly  powers  to  labor 
unions  which  enable  them,  consciously  or  not,  to 
sabotage  the  profit  incentix  e  in  business  must  be  with¬ 
drawn.  Labor  has  certain  legitimate  rights;  and  in  order 
to  preserve  them  and  its  freedom,  labor  must  come  to 
realize  that  its  best  interests  lie  in  a  well  functioning, 
self-disciplined  competitixe  free-cntcrprisc  economy. 

I’hcre  must  be  cxolxcd  in  the  minds  of  business, 
labor,  and  the  public  a  recognition  of  the  need  for  pri¬ 
vate  business  enterprise  and  a  realization  that  policies 
xxhich  throttle  it  arc  harmful  not  only  to  businessmen 
but  to  xvorkers  and  consumers  as  xvell.  Unless  we 
achieve  this  understanding  and  avoid  needless  deter¬ 
rents  to  business  expansion,  xvc  are  likely  to  pay  for  our 
folly  in  the  destruction  of  our  free  enterprise  system. 

We  cannot  tolerate  conditions  in  xvhich  special  inter¬ 
est  groups  in  business,  labor,  agriculture,  or  politics 
prevent  free  access  to  the  market  by  wonld-bc  competi¬ 
tors.  Such  monopolizing  of  opportunities  stifles  progress 
and  creates  profits  or  xx^age  rates  based  on  artificial 
scarcit\^  In  such  cases  government  interference  to 
open  the  market  to  all  comers  is  clearly  indicated.  We 
must  recognize  the  need  for  constructive  policies  by 
business,  labor,  and  goxernment  which  will  insure  the 
competition  necessary  for  the  successful  operation  of 
our  economy. 

Increased  government  regulation  and  control  of  busi¬ 
ness  activities  is  not  conducive  to  strengthening  the 
virility  of  private  enterprise.  Government  ownership 
and  operation  of  productive  resources  certainly  is  not 
to  be  condoned.  TTie  more  government  rules  and  regu¬ 
lates  business,  the  less  will  be  the  incentive  to  assume 
risks  and  to  exercise  individual  initiative.  Government 
regulation  of  the  detailed  operation  of  industry  inhibits 
progress,  is  prey  to  political  pressures,  and  is  subject  to 
the  human  failings  of  its  administrators.  Better  far  the 


rough  guidance  and  justice  of  vigorous,  though  some¬ 
what  imperfect,  competition  than  the  uncertainty  of 
arbitrary^  regulation. 

The  gravest  threats  to  our  competitive  system  exist 
in  legalized  monopolies,  such  as  the  N.R.A.  once  com¬ 
prised,  such  as  the  labor  unions  and  farm  groups  have 
recently  achieved,  such  as  businessmen  themselves  have 
sometimes  sought.  The  power  of  labor  monopolies  to 
encroach  on  business  profits  will  tend  to  interfere 
seriously  with  the  needed  flow  of  new  investment.  And 
when  any  group  is  strong  enough  to  move  the  average 
level  of  costs  as  much  as  the  labor  groups  and  the  farm 
groups  are  able  to  do,  there  is  good  reason  to  fear  that, 
xvhen  we  begin  to  approach  high  levels  of  employment 
and  production  in  time  of  peace,  these  groups  will  in¬ 
duce  a  price-xvage  spiral  which  will  waste  money  in¬ 
comes  on  price  increases  instead  of  permitting  them  to 
draxv  unemployed  resources  into  production.  While  the 
demands  of  labor  for  collective  bargaining  rights  and 
the  demands  of  farmers  for  protection  against  the  rigors 
of  depression  have  validity,  there  can  be  no  reason  for 
excessive  grants  of  power  and  privilege  which  threaten 
to  make  our  system  of  free  enterprise  unxvorkablc. 

Ours  is  a  complex  economic  structure.  The  functions 
which  prices,  income,  savings,  investments,  and  taxes 
play  in  this  system  are  difficult  to  comprehend. 

As  I  have  said  before:  Thinking  is  hard  work,  and  we 
xvill  have  to  work  hard  if  we  are  to  dexelop  business 
policies,  labor  policies,  and  government  policies  which 
xvill  insure  full  employment  and  the  opportunity  for 
consistent  profit.  Yet  only  through  such  policies  can  we 
guarantee  that  private  enterprise  will  be  the  predomi¬ 
nant  source  of  jobs,  income,  and  production. 

Even  more  difficult  than  thinking,  and  more  impor¬ 
tant,  is  the  implementation  of  many  policies  that  are 
in  the  interest  of  the  free  enterprise  system.  Not  all 
measures  w'ill  satisfy  all  people.  Special  interests  will 
hax^e  to  be  subordinated  to  the  total  interests  of  the 
nation.  Sacrifice  and  vision  have  been  essential  to  the 
winning  of  the  war.  They  will  be  no  less  essential  to 
the  xx’inning  of  the  peace. 

If  we  can  gain  recognition  of  the  crucial  role  of  in¬ 
centives  for  enterprise,  if  we  stand  squarely  for  com¬ 
petition  and  against  protection  or  privilege  for  special 
interests,  and  if  we  bend  our  efforts  to  find  satisfactory 
ways  and  means  to  prevent  large-scale  unemployment, 
we  can  have  the  full  benefits  which  only  a  free  enter¬ 
prise  system  can  produce— in  industrial  progress,  in  im¬ 
proved  standards  of  living,  and  in  the  preservation  of 
our  democratic  ways  of  life. 


1/ 
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A  Century  of  Progress 

In  presenting  this  speeial  number  devoted  to  the  operations  of  the  Eagle- 
Picher  Mining  and  Smelting  Company,  the  editors  of  Engineering  and 
Mining  Journal  are  pleased  to  offer  what  is  at  once  an  interesting  story, 
a  storehouse  of  valuable  technical  information,  and  an  inspiring  lesson. 

Rooted  in  the  heart  of  America,  in  a  district  where  individualism, 
resourcefulness,  and  sturdy  independence  are  directly  traceable  to  the 
almost  undiluted  ancestry  of  pioneer  stock,  Eagle-Picher  mining  opera¬ 
tions  disclose  many  unique  practices  and  many  unusual  terms,  such  as 
“cokey  herder,’'  “smittem,”  and  “rope  rider.”  However,  let  not  the 
reader  superficially  dismiss  these  practices  as  ineflBcient,  nor  the  quaintness 
of  these  terms  as  indicating  provincialism.  Tri-State  practices  may  be 
reminiscent  of  windlass-and-bucket  days,  but  this  record  plainly,  shows 
that  constant  and  intensive  research  is  being  made  to  improve  efficiency. 

Much  of  what  has  been  done  or  is  being  done  by  Eagle-Picher  in 
mining,  milling,  and  smelting  deserves  careful  scrutiny  on  the  part  of 
mining  and  metallurgical  engineers  everywhere  for  data,  results,  or 
suggestions  that  may  be  valuable  in  solving  their  own  problems.  Tri- 
State  operators  are  able  to  mine  the  lowest  grade  zinc-lead  ores  mined 
anywhere  in  the  world  only  partly  because  of  conditions  established  by 
Nature.  Just  as  important  are  the  methods  used  and  the  advantages 
taken  of  large-scale  operation.  In  its  desire  to  develop  improved  tech¬ 
nology,  and  willingness  to  spend  time  and  money  in  testjng  various 
types  of  equipment,  Eagle-Picher  has  been  a  leader  in  the  search  for  ways 
to  better  efficiency. 

A  review  of  Eagle-Picher  operations  is  also  a  lesson  in  the  plain  fact 
that  practical  scientific  research  pays.  For  many  years  this  company  has 
backed  research.  The  record  shows  that  it  has  paid  out. 
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EAGLE-PICHER 

HISTORY 

A  hundred  years  of  research,  production  know-how,  work, 
courage,  and  fair  dealings  have  built  one  of  Americas 
greatest  zinc-lead  producers  from  small  beginnings 


View  of  the  first  Picher  Lead  Co.  plant,  at  loplin.  Mo.,  1874 


EA(iLE-PlCHEK'S  principal  niin- 
infr  and  smelting:  operations  have 
been  part  of  the  colorful  history 
of  the  famous  Tri-State  district,  located 
at  the  juncture  of  Kansas,  Missouri, 
and  Oklahoma.  Much  of  the  story  of 
this  old  and  important  camp,  with  its 
many  unique  practices,  revolves  about 
this  company,  which  provided  the 
early-day  miners  with  a  market  for 
their  output,  and  Gradually  grew  into 
a  great  mining,  milling,  smelting,  pro¬ 
cessing,  fabricating,  and  marketing  or¬ 
ganization,  accounting  for  half  the 
production  of  the  world’s  greatest 
zinc-lead  district,  converting  these  raw 


matei-ials  into  finished  products  in  ten 
great  plants,  and  distributing  them 
through  a  nation-wide  organization. 

Today,  in  the  Tri- State  district, 
Eagle-Picher  operates  38  important 
mines,  and  mills  14,000  tons  of  ore  per 
day  to  furnish  about  17  percent  of 
the  entire  country’s  zinc  output  in  con¬ 
centrate  form.  This  alone  would  con¬ 
stitute  a  first-magnitude  contribution 
to  the  nation’s  war  effort,  but  in  addi¬ 
tion,  the  company  purchases  concen¬ 
trates  from  outside  operators,  so  that 
it  markets  two-thirds  of  the  zinc  and 
three-fourths  of  the  lead  output  of  the 
entire  district.  These  exceptionally 


high-gi’ade  concentrates  are  shipped  to 
smelters  scattered  from  Oklahoma  to 
Pennsylvania.  The  company  smelts  or 
])rocesses  all  of  this  lead  output  and 
enough  of  the  zinc  to  constitute  about 
six  percent  of  the  country’s  production 
of  slab  zinc.  Eurthennore,  its  pigment, 
processing,  and  fabricating  activities 
sei’ve  the  nation’s  essential  needs  in 
ways  too  numerous  to  mention. 

The  executive  foresight  which  made 
these  achievements  possible  is  now  be¬ 
ing  exercised  to  enable  this  company  to 
play  its  part  in  the  national  economy 
when  the  war  is  over.  Although  Eagle- 
Pitcher  has  prospected  the  Tri-State 
district  indefatigably  and  with  great 
efficiency,  the  present  outlo()k  is  that 
the  Tri-State  district  cannot  be  ex¬ 
pected  to  maintain  its  dominant  posi¬ 
tion  in  the  country’s  zinc  economy  after 
the  war.  Thus,  the  company  must  look 
elsewhere  for  its  future  sources  of  raw 
materials.  Several  years  of  investiga¬ 
tion  into  jMKSsibilities  of  establishing 
large-scale  lead-zinc  operations  in  the 
West  having  produced  no  important 
positive  results,  the  company  turned  to 
Mexico,  where  it  is  now  developing 
promising  zinc-lead-precious  metal 
vein  deposits  at  Taxco,  in  the  State  of 
Guerrero. 

The  Eagle  White  Lead  Co. 

The  earliest  beginnings  of  the  com¬ 
pany  were  at  Cincinnati,  where  a  white 
lead  plant  was  established  in  1843,  tlie 
product  being  branded  “Eagle”.  This 
product  found  favor  from  the  out>ct, 
and  enabled  the  small  organization  to 
survive  for  nearly  .lO  years.  In  181)1  it 
was  acquired  by  John  B.  Swift,  et  al, 
and  reorganized  as  the  Eagle  While 
Lead  Co.  A  new  plant  was  built  in 
1892.  These  operations  have  continin  d 
up  to  the  present,  on  the  same  site 
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MINING 

At  the  present  time,  Eagle-Picher  operates  38 
mines  in  the  Tri-State  District,  one  in  Ari¬ 
zona.  and  one  in  Taxco,  Guerrero,  Mexico 


CONCENTRATING 


Capacity  Tons 

Location  per  Day 

Cardin,  Okla.  15.000 

Picher,  Okla.  2.500 

Oronogo.  Mo.  750 

Wentworth,  Mo.  500 

Sahuarita.  Ariz.  250 

Taxco,  Guerrero.  Mex.  750 


Name 

Central 
Bird  Dog 
American 
Navy  Bean 
San  Xavier 
Taxco  Unit 

Paxson  (As  agent  for 
Metals  Reserve  Co.) 


Baxter  Springs,  Kan. 


SMELTING 


Galena,  Kan.  —  Lead  smelter  and  pigment  plant 
Henryetta,  Okla.  —  Horizontal-retort  zinc  smelter 
Van  Buren,  Ark.  —  Horizontal-retort  zinc  smelter 


LEAD 


MANUFACTURING 
PAINTING  MATERIALS 


MANUFACTURING 
METALLIC  PRODUCTS 


MANUFACTURING 

INSULATION 


MANUFACTURING 
PIGMENTS  AND  OXIDES 


Zinc  oxides 
White  lead  carbonate 
Sublimed  white  lead 
Super  sublimed  white  lead 
Sublimed  blue  lead 
Lead  oxides 
Red  lead 
Orange  mineral 
Litharge 

Sublimed  litharge 
Lithopone 

Titanated  lithopone 
Lead  silicate 


White  lead  in  oil,  heavy 
Paste  and  soit  paste 
D-X  white  lead 
Sublimed  blue  lead  in  oil 
Red  lead  in  oil 
Lead  reducing  oil 
Flatting  oil 


Alloys,  tin-lead 
Bearing  metals 
Solders 
Lead  pipe: 

Common 

Chemical 

Antimonial 

Tin 

Roof  flanges 
Tin  pipe 

Plumbers  lead  fittings: 
Bends 
Ferrules 
Traps,  etc. 

Lead  weights 
Lead  wire 

Lead  wool  and  plugs 


Homb  insulation  in  gran¬ 
ulated,  loose,  batt,  and 
blanket  forms. 
Industrial  insulation:  a 
comprehensive  line,  in¬ 
cluding: 

Plostic  insulating  ce¬ 
ments  up  to  2.300  deg. 


Mineral  wool,  loose,  up 
to  1,200  deg.  F. 

Mineral  wool,  blankets, 
up  to  1.200  deg.  F. 

Mineral  wool,  blocks,  up 
to  1,700  deg.  F. 

Mineral  wool,  felts,  sub¬ 
zero  to  400  deg.  F. 

Mineral  wool,  pipe  cov¬ 
ering,  up  to  1.200  deg. 


Protective  cootings  for 
insulation. 
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During  the  earlier  years  of  this 
century  this  company  found  itself  pro¬ 
gressively  handicapped  for  lack  of  con¬ 
trol  over  a  source  of  raw  material,’ 
mergers  of  competitive  organizations  ' 
with  smelter  operations  tending  to 
make  metal  scarce  in  the  open  market. 
In  order  to  assure  a  dependable  metal 
supply,  the  company  merged  with  the 
Picher  Lead  Co.,  a  Tri-State  mining, 
smelting,  and  pigment  company  lo¬ 
cated  at  Joplin,  Mo.  This  merger,  ef¬ 
fected  July  1,  1916,  created  the  pres¬ 
ent  organization,  the  Eagle-Picher  Lead 
Co.,  with  main  offices  at  Cincinnati. 

Early  Tri-Stote  History 

The  Tri-State  district  was  discovered 
in  1848,  surface  finds  of  lead  ore  being 
made  at  about  the  same  time  near  Jop¬ 
lin,  Granby,  and  Oronogo,  Mo.  Min¬ 
ing,  begun  in  that  year,  has  been  con¬ 
tinuous  ever  since.  Most  of  the  mining 
prior  to  the  turn  of  the  century  was 
in  Missouri,  but  early  operations  were 
conducted  at  Peoria,  Okla.  (1891)  and 
particularly  near  Galena,  Kan.  (1876). 
Granby  was  the  principal  town  of  the 
area  prior  to  1880,  at  which  time  it 
was  eclipsed  by  Joplin,  which  came 
into  being  as  a  town  in  1871.  In  1873 
1.200  shafts  were  reported  at  Granby. 
Other  Missouri  mining  activity  cen¬ 
tered  around  the  towns  of  Oronogo, 
Webb  City,  Carterville,  Duenweg, 
Carthage,  Aurora,  Peirce  City,  Went¬ 
worth,  Stotts  City,  Sarcoxie,  Spring 
City,  Spurgeon,  and  Central  City.  By 
1892  there  were  437  mines  in  Jasper 
County  and  77  in  Xewton  County.  In 
1898  there  were  99  mills  near  Galena, 
Kan.  The  principal  mining  field  of 
the  district  prior  to  1915  was  the  Or¬ 
onogo- Webb  City-Duenweg  field  (see 
map,  page  74). 


Local  lead  smelting  began  in  1850. 
in  small,  crude  furnaces.  The  first 
Scotch  hearth  was  installed  a  year  later 
near  Neosho  by  G.  W.  Moseley  &  Co. 
By  1857  metal  production  had  reached 
4,000  tons  per  year,  principally  at 
Granby,  where  Blow  &  Kennett  had 
installed  six  hearths.  In  1870,  Moffet 
&  Sergeant  built  a  lead  plant  at  Jop¬ 
lin,  which  was  the  first  operation  later 
acquired  by  the  Picher  Lead  Co.  By 
1876  there  were  four  reverberatory, 
11  Scotch  hearth,  and  two  blast  fur¬ 
naces  in  Newton  County,  and  14  rever¬ 
beratory,  11  Scotch  hearth,  and  one 
blast  furnace  in  Jasper  County. 

Operations  wei*e  somewhat  disrupted 
by  the  Civil  War.  The  district  was  in 
the  hands  of  each  side  at  times  during 
the  conflict,  and  armies  from  both 
sides  drew  upon  its  production  for 
lead  supplies,  mainly  for  bullets  and 
shrapnel. 

Prior  to  1870  no  use  was  made  of 
the  zinc  which  occurred  more  abun¬ 
dantly  than  lead  in  the  deeper  ores. 
Successful  smelting  of  zinc  began  in 
the  United  States  at  the  Mathiessen  & 
Hegeler  plant  at  LaSalle,  Ill.,  in  1860, 
and  some  Joplin  ores  Avere  shipped 
there  in  1872.  The  first  local  zinc 
smelting  began  a  year  later  at  Weir 
City,  Kan.  By  1892  local  zinc  smelters 
existed  at  Joplin,  Nevada,  and  Rich 
Hill,  Mo.,  and  at  Girard,  Pittsburg 
(six  plants),  Weir  City,  Seammond, 
and  Galena,  Kan. 

Operations  had  begun  in  Oklahoma 
near  Peoria  in  1891  and  at  Lincoln- 
ville  in  1904.  A  strike  was  also  made 
in  1906  four  miles  north  of  Miami  at 
the  present  town  of  Commerce  by 
Messrs.  G.  L.  and  A.  E.  Coleman,  C.  M. 
Harvey,  and  J.  F.  Robinson,  Miami 
residents  who  undertook  to  drill  for 


ore  where  a  water  well,  drilled  some 
years  before  by  a  rig  belonging  to 
Coleman  brothers,  had  encountered 
mineralization.  This  partnership  later 
grew  into  the  largest  mine  operator  of 
the  Oklahoma-Kansas  field,  the  Com¬ 
merce  Mining  «fc  Royalty  Co.,  acquired 
by  Eagle-Picher  in  1938.  None  of 
these  early  operations  led  directly  to 
the  opening  of  the  great  Picher  field. 

The  Picher  Lead  Co. 

The  Picher  Lead  Co.  began  in  1874, 
when  Judge  Oliver  H.  Picher  and  his 
brother,  W.  H.  Picher,  erected  a  lead 
smelting  and  refining  plant  at  Joplin. 
Sublimed  white  lead  was  also  pro¬ 
duced  in  this  operation  somewhat  later. 
Although  the  company  had  fee  inter¬ 
ests  in  mining  property  in  the  district, 
it  was  not  directly  engaged  in  mining 
until  the  Picher  field  was  opened.  In 
later  years,  management  passed  into 
the  hands  of  0.  S.  Picher,  son  of  0.  H. 
Picher. 

In  1912  the  Picher  company  pur¬ 
chased  the  lead  smelter  of  the  Galena 
Smelting  &  Manufacturing  Co.,  at 
Galena,  Kan.  This  plant  had  been 
established  in  1902  by  the  C.  B. 
Petraeus  Smelting  &  Manufacturing 
Co.  A  year  later  the  name  was  changed 
to  Galena  Smelting  and  Manufactur¬ 
ing  Co.  and  four  hearths  were  oper¬ 
ated.  In  1907  the  plant  was  acquired 
by  Hammer  Bros.  White  Lead  Co., 
from  whom  it  was  purchased  by  the 
Picher  company.  The  plant  was  nearly 
destroyed  by  fire  in  1915,  and  was  re¬ 
built  and  started  anew  with  four  NeW‘ 
nam  (mechanically  rabbled)  hearrhs 
in  1916.  It  is  still  the  site  of  'he 
company’s  principal  lead  smelting  op¬ 
erations,  imder  the  supervision  of 
Fred  Clearman. 
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Just  before  the  first  World  War,  it 
became  evident  that  mining  around 
Joplin  was  headed  for  a  decline,  and 
the  Picher  company  decided  to  bolster 
its  supply  of  concentrates  by  seeking 
mines  in  Oklahoma.  A  drilling  cam¬ 
paign  was  initiated  in  1913  under  the 
supervision  of  George  F.  Braun,  of 
Galena.  About  75,000  feet  of  drilling 
was  done  between  Commerce  and  the 
Oklahoma-Kansas  line,  in  an  attempt 
to  develop  an  extension  of  the  Com¬ 
merce  field,  where  the  orebodies  had 
a  north-south  trend.  Although  ore  was 
found  in  some  of  the  holes,  results  of 
the  drilling  were  not  encouraging,  and 
in  1914  it  was  decided  to  abandon  the 
effort. 

Discovery  at  Picher 

One  of  the  drill  rigs,  owned  by  Dick 
Blosser,  while  on  the  way  back  to 
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Joplin,  became  mired  in  a  slough  on 
the  prairie  just  east  of  Tar  Creek  in 
what  is  now  the  northern  part  of 
Picher.  This  being  on  the  Crawfish 
land,  which  was  under  lease  by  the 
Picher  company,  Blosser  asked  per¬ 
mission  to  drill  a  hole  on  the  spot,  in 
order  to  recoup  some  of  the  loss  from 
being  stuck  in  the  mud.  Permission 
was  granted,  and  the  result  was  a  rich 
strike,  made  on  August  2,  1914.  Drill¬ 
ing  activity  was  centered  around  this 
discovery,  and  led  to  the  quick  de¬ 
velopment  of  the  Crawfish,  Netta, 
Whitebird,  and  Bingham  mines  by  the 
Picher  company.  By  the  summer  of 
1916,  four  large  mills  were  operating 
on  these  properties.  On  March,  1, 
1915,  the  company  engaged  Arthur  E. 
Bendelari,  who  had  been  manager  of 
the  Yellow'  Dog  mine  near  Oronogo, 
to  supervise  its  mining  operations,  and 
from  that  date  to  July  1,  1930,  the 
mining  activities  of  the  Picher  and 
Eagle-Picher  companies  were  con¬ 
ducted  in  the  name  of  A.  E.  Bendelari, 
-\gent.  Bendelari  later  became  presi¬ 
dent  of  the  Eagle-Picher  Lead  Co., 
and  is  still  a  director  of  this  and  the 
mining  and  smelting  company. 

Mining  activity  developed  rapidly 
from  the  Crawfish  discovery,  spread¬ 
ing  in  all  directions.  By  1923  the  town 
of  Picher  had  grown  from  an  unin¬ 
habited  prairie  to  a  bustling  mining 
town  of  15,000.  The  demands  of  the 
first  World  War  gave  development  an 
extraordinary  stimulus,  the  price  of 
zinc  reaching  a  monthly  average  peak 
of  22  cents  per  pound,  St.  Louis,  and 
a  year’s  average  of  14  cents.  The 
Picher  field  grew  quickly  into  the 
world’s  greatest  zinc  producer,  a  dis¬ 
tinction  it  has  held  ever  since.  The 
older  field,  centering  around  Webb 
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City,  Mo.,  was  sustained  by  the  high 
wartime  prices,  but  declined  rapidly 
after  the  end  of  the  war  boom. 

Because  the  search  for  and  acquisi¬ 
tion  of  lead  mines  made  the  company 
a  larger  producer  of  zinc  than  lead, 
the  management  decided  to  engage  in 
zinc  smelting.  As  a  temporary  expe¬ 
dient,  a  zinc  smelter  at  Collinsville, 
Ill.,  was  leased  in  1916  and  operated 
for  approximately  a  year.  Meanwhile 
the  company  built  a  new  zinc  smelter 
at  Henryetta,  Okla.  This  plant, 
greatly  modified,  is  still  the  company’s 
principal  zinc  smelting  operation, 
under  the  supeiwision  of  E.  M.  John¬ 
son.  In  order  to  assure  a  gas  supply 
at  reasonable  rates,  the  plant  being 
gas-fired,  the  company  engaged  in  de¬ 
velopment  of  oil  and  gas  properties  in 
the  area  around  Henryetta,  built  a 
pipeline,  and  operated  a  gasoline 
plant.  These  tributary  operations 
still  survive,  although  they  no  longer 
furnish  the  principal  gas  supply  for 
the  Henryetta  smelter. 

Plants  other  than  mines  and  con¬ 
centrators  operated  by  Eagle-Picher  at 
the  time  of  the  merger  were :  the  white 
lead  plant  at  Cincinnati;  a  new  lead 
oxide  plant  at  Newark,  N.  J. ;  the  lead 
smelter  and  pigment  plant  at  Joplin; 
the  lead  smelter  at  Galena,  Kan.;  a 
lead  smelter  at  Webb  City,  Mo.,  ac¬ 
quired  from  the  Webb  City  Smelting 
and  Manufacturing  Co. ;  the  zinc 
smelter  at  Collinsville,  Ill.;  and  the 
new  Henryetta  zinc  smelter. 

In  1924,  the  company  also  purchased 
the  property  of  the  Ontario  Smelting 
Co.  at  Hockerville,  Okla.,  on  the  edge 
of  the  Picher  mining  field.  This  plant 
consisted  of  a  five-hearth  lead  smelter 
and  a  battery  scrap  plant.  This  opera¬ 
tion  ceased  in  the  early  thirties. 
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The  Mining  &  Smelting  Company 

In  the  spring  of  1930,  the  Eagle- 
Picher  Mining  &  Smelting  Co.,  was 
organized  as  a  wholly-owned  subsi- 
diarj'  of  the  Eagle-Pieher  Lead  Co. 
On  July  1,  1930,  this  organization  took 
ov'er  all  the  mining  and  smelting  opera¬ 
tions  of  Eagle-Pieher  and  A.  E.  Ben- 
delari.  Agent.  Since  its  inception 
this  company  has  been  under  the  man¬ 
agement  of  George  W.  Potter,  who  be¬ 
came  affiliated  with  Eagle-Pieher 
under  Bendelari  shortly  after  the  Pi- 
cher  discovery.  The  company  inherited 
several  mines  in  the  Picher  field,  in¬ 
cluding  the  four  mentioned  above,  the 
Big  John,  Goodwin,  Swift,  and  Ben¬ 
delari. 

The  Central  Mill 

Because  most  of  the  mines  in  the 
Tri-State  district  were  leaseholds,  it 
became  established  practice,  in  order 
to  avoid  royalty  complications,  to 
have  individual  mills  for  each  prop¬ 
erty.  Government  policy,  in  behalf 
of  its  Quapaw  Indian  wards,  was  to 
require  a  separate  mill  for  each  40- 
acre  tract.  Thus,  the  camp  was  dot¬ 
ted  with  a  great  number  of  mills — 
227  in  1926 — few  of  which  handled 
more  than  30  tons  per  hour.  Reason¬ 
able  efficiency  was  obtained,  however, 
because  the  niinei’als  and  gangue  were 
easily  separated.  In  a  few  eases,  ore 
had  been  custom  milled,  but  on  a  batch 
basis. 

By  devising  a  satisfactory  method  of 
sampling,  and  working  out  an  equit¬ 
able  arrangement  for  the  rights  on 
tailings,  in  1029  the  Commerce  com¬ 
pany  had  successfully  broken  the  tra¬ 
dition  of  individual  mills  in  establish¬ 
ing  the  Bird  Dog  mill  (now  the  prop¬ 
erty  of  Eagle-Pieher),  to  treat  ore 
from  a  number  of  the  company’s  own 
mines.  The  Bird  Dog  operation  dem¬ 
onstrated  that  a  large  mill  could  de¬ 
velop  higher  metallurgical  efficiency 
and  operating  economies. 

In  the  early  thirties,  it  being  evident 
that  the  Picher  field  had  seen  its  best 
days.  Potter  conceived  the  idea  of 
building  a  large  central  mill  in  order 
to  encourage  production  from  prop¬ 
erties  with  insufficient  capacity  to  sup¬ 
port  mills  of  their  own,  and  to  serve 
mines  which,  because  of  depletion, 
could  not  longer  furnish  enough  ore 
to  run  mills  efficiently.  Potter’s  faith 
in  the  soundness  of  such  an  enterprise 
was  firm  enough  that  Eagle-Pieher 
started  construction  of  the  Central 
mill  in  the  spring  of  1932,  when  the 
district  was  in  the  lowest  depths  of 
depression.  Employment  had  declined 
to  one-tenth  of  the  1929  level  and  seri¬ 
ous  hardship  existed  among  the  min¬ 
ing  population.  Construction  of  the 
Central  mill  at  the  time  gave  much 
needed  employment  to  a  number  of 
men  and  helped  to  instill  hope  in  the 
hearts  of  local  mine  operators,  whose 


morale  was  very  low.  The  initial  mill 
was  of  3,600  tons  daily  capacity,  but 
by  1938  had  been  enlarged  to  5,500 
tons,  and  now  has  a  capacity  of  15,- 
000  tons.  The  availability  of  the 
large,  flexible,  and  efficient  concentra¬ 
tor  capacity  represented  by  the  Cen¬ 
tral  and  Bird  Dog  mills  has  not  only 
been  important  in  prolonging  the  life 
of  the  camp,  but  has  been  of  inestim¬ 
able  value  in  providing  zinc  for  the 
third  great  war  into  which  the  re¬ 
sources  of  this  district  have  been 
lavishly  poured. 

Other  Properties  Acqmred 

In  1933  the  company  took  over  the 
Consolidated  Lead  &  Zinc  Co.,  whose 
mining  properties  included  the  Under¬ 
writers  No.  One,  Two,  Four,  and  Six, 
Stebbins,  Domado,  Ohimo,  Piokee,  La¬ 
Salle,  Tulsa  Quapaw,  Grace  B  No. 
Two,  Longacre,  and  Karcher.  The 
company  also  acquired  the  Canam 
Mining  Co.,  operating  the  Foch,  South 
Side,  and  Fort  Worth  mines. 

The  Mary  M  Mining  Co.  was  pur¬ 
chased  in  1936  whereby  Eagle-Pieher 
acquired  the  Black  Eagle,  Crystal, 
Central,  Kitty,  Fox,  Jack  &  Jill,  Ad¬ 
miralty,  Dardenne,  Tulsa,  and  Camp¬ 
bell  mines. 

In  1937,  the  metal  markets  being 
somewhat  improved,  the  company  un¬ 
watered  the  Oronogo-Webb  City  area, 
and  removed  approximately  900,000 
tons  of  ore  from  the  old  mines.  Al¬ 
though  no  mining  was  done  after  that 
year  by  the  company,  pumping  was 
continued  until  1940,  in  the  expecta¬ 
tion  that  conditions  would  arise  that 
would  make  it  possible  to  mine  the 
low-grade  ores  remaining.  However, 
a  flood  in  1940  filled  the  old  workings 
with  water,  and  pumping  was  aban¬ 
doned  except  in  the  Oronogo  area.  The 
company  still  pumps  the  Oronogo  end 
of  the  field,  principally  to  enable 
operation  of  the  open  pit  at  the  fam¬ 
ous  Oronogo  Circle.  Although  Eagle- 
Pieher  does  not  operate  this  property, 
it  mills  the  output. 

The  company  also  purchased  a  zine 
smelter  at  Van  Buren,  Ark.  This 
smelter  had  been  built  in  1916,  by  the 
Arkansas  Zine  &  Smelting  Corp.,  E.  G. 
Hothorn,  president.  In  1923  it  was 
acquired  by  the  Falcon  Zinc  &  Smelt¬ 
ing  Co.,  and,  in  1929  by  the  New  Chi¬ 
cago  Mining  Co.  and, the  Van  Buren 
Zinc  Co.,  successively.  In  1933  it  was 
taken  over  by  A.  E.  Bendelari,  but 
not  operated.  In  1937,  the  Arkansas 
Smelting  Co.  was  organized  as  a 
wholly-owned  subsidiary  of  Eagle- 
Pieher  Mining  &  Smelting  Co.  and  has 
operated  the  plant  since  November  of 
that  year.  Roy  Madden  is  superin¬ 
tendent. 

The  Commerce  Purchase 

The  largest  trade  in  the  history  of 
the  Tri-State  district  was  consum¬ 


mated  in  1938,  when  Eagle-Pieher  pur- 
chased  the  Commerce  Mining  &  Roy. 
alty  Co.  In  this  transaction  the  com¬ 
pany  acquired  some  18  mines,  the  best 
properties  remaining  in  the  district, 
including  the  West  Side,  Webber,  Wil¬ 
bur,  Humbahwahtah,  Blue  Goose,  See 
Sah,  Grace  Walker,  and  Gordon,  so',ae 
seven  large  mills,  including  the  Bird 
Dog,  Blue  Gt)ose,  Wilbur,  Paxson, 
Webber,  and  See  Sah,  and  the  10,000- 
kw.  power  plant  of  the  Commerce  com¬ 
pany. 


Technical  Progress 

In  the  field  of  technical  advance¬ 
ment,  Eagle-Pieher  has  maintained  an 
enviable  record.  The  company  has 
been  an  outstanding  leader  in  adapt¬ 
ing  mechanization  to  mining,  and  has 
shown  an  unusual  willingness  to  try 
out  new  ideas,  both  privately  and  in 
cooperation  with  pioneering  manufac¬ 
turers.  During  its  Oronogo  opera¬ 
tions  in  1937  the  company  tested  out 
conveyor  mining  at  the  D.  C.  &  E. 
mine,  using  scraper-loaders,  under¬ 
ground  conveyors,  and  skip  hoisting. 
This  experiment  was  unsuccessful, 
mainly  because  mining  a  low  face 
required  too  frequent  movement  of 
conveyors.  The  company  also  pio¬ 
neered  I’ubber-tired  haulage  in  the  Tri- 
State  district  (page  90),  and  was  the 
first  in  the  district  to  employ  flotation 
(in  a  mine  mill),  ball  milling,  and 
dewatering  cones.  The  company’s  co¬ 
operation  with  the  manufacturer  led 
to  the  improvement  of  the  Symons 
short-head  cone.  Eagle-Pieher  was  the 
first  operator  in  the  district  to  em¬ 
ploy  sink-float  separation. 

In  the  processing  field,  Eagle-Pieher 
has  accomplished  a  number  of  new 
developments,  including  the  produc¬ 
tion  of  super-sublimed  basic  sulphate 
white  lead  from  atomized  molten  metal 
and  brimstone,  the  continuous  process 
of  making  basic  sulphate  white  lead 
and  zinc  oxide  directly  from  sulphide 
concentrates  by  flash  fuming,  and  the 
production  of  lead  silicate  by  continu¬ 
ous  process. 

Present  Scope  of  Operations 

Besides  mines  and  concentrators,  the 
Eagle-Pieher  Mining  &  Smelting  Co. 
now  operates  the  lead  smelter  and  pig¬ 
ment  plant  at  Galena,  Kan.,  and  the 
Henryetta,  Okla.,  zine  smelter.  Its 
subsidiary,  the  Arkansas  Smelting 
Co.,  operates  the  zine  smelter  at  Van 
Buren,  Ark.  The  Eagle-Pieher  Lead 
Co.  operates  w’hite  lead  and  metallic 
products  plants  at  Cincinnati,  a  lead 
oxide  plant  at  Newark,  N.  J.,  a  zinc 
oxide  plant  at  Hillsboro,  HI., 
oxide,  metallic  lead  products,  rock 
wool  insulation  plants  and  a  research 
laboratory  at  Joplin,  a  metallic  prod¬ 
ucts  plant  at  Chicago,  a  lithopone 
plant  at  Argo,  Ill.,  and  a  secondary 
lead  smelter  at  East  St.  Louis,  Hi 
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TRI-STATE 

GEOLOGY 

Detailed  study  has  shown  that  Tri-State  orebodies  definitely 
favor  certain  sedimentary  beds,  and  were  localized  by  flexing 
and  fracturing  which  provided  solution  channels  and  ''sponges'' 


The  work  of  mr.  fowler  and  his  associates  on  the  geology 
of  Tri-State  ore  deposits  represents  one  of  the  outstanding 
contributions  of  geological  science  to  practical  mining.  By 
tracing  the  relationship  of  ore  deposition  to  structural  fea¬ 
tures,  and  l)y  detailed  stratigraphic  studies  which  enalde  the 
easy  identification  of  certain  beds  that  have  been  receptive 
to  ore  deposition,  this  work  has  contributed  greatly  to  the 
discovery  and  development  of  orebodies,  and  has  accom¬ 
plished  enormous  savings  in  the  cost  of  exploration  and 
development.  Much  of  the  technique  worked  out  here  will 
be  of  value  to  mining  geologists  and  engineers  everywhere 
in  solving  their  particular  problems. — the  editors. 

George  M.  Fowler,  Consulting  Geologist,  Joplin,  Mo. 


SEVERAL  years’  experience  in  the 
Tri- State  district  has  demon¬ 
strated  that  careful  geological 
study  is  valuable  in  ore  search  and  in 
reducing  the  expense  of  prospecting, 
development,  and  mining.  Strati¬ 
graphic  studies  have  shown  that  ore 
deposition  is  localized  in  certain  rec¬ 
ognizable  beds,  and  that  these  beds 
vary  in  thickness  or  in  some  cases 
pinch  out  entirely.  Painstaking  struc¬ 
tural  studies  have  demonstrated  that 
there  is  a  definite  relationship  be¬ 
tween  geologic  structure  and  ore  dep¬ 
osition.  Stratigraphic  and  structural 
analysis  can  be  used  to  condemn  areas 
as  bairen  on  the  one  hand,  and  to  guide 
the  search  for  ore  on  the  other.  Ef¬ 
fective  exploration  or  development  can 
be  accomplished  with  only  a  fraction 
of  the  effort,  time,  and  expense  in¬ 
volved  where  geological  evidence  is 
neglected  or  "wrongly  applied.  The 


methods  developed  for  these  purposes 
in  this  district  are  applicable,  with 
modifications,  to  many  other  miner¬ 
alized  areas. 

The  ores  of  this  district,  the  low¬ 
est  grade  developed  zinc-lead  deposits 
in  the  world,  have  been  successfully 
mined  for  nearly  100  years  because  of 
the  ingenious  operators  and  miners 
who  exploited  them  and  because  of  the 
large,  shallow,  easily  mined  and  milled 
ore  bodies.  The  personnel  was  and  is 
almost  exclusively  native  American 
descendants  of  pioneers  in  this  region. 
The  ore  is  found  in  country  rock  which 
permits  mining  -with  safety  and  the 
gradual  expansion  of  the  workings  to 
large  open  caverns  with  pillars  to  sup¬ 
port  the  roofs.  Some  of  these  openings 
are  1,000  feet  long,  100  feet  wide,  and 
125  feet  high.  Gross  mining,  milling, 
and  overhead  costs  have  averaged  from 
$1.50  to  $2.50  per  rock  ton. 


Productive  History 

Only  incomplete  production  figures 
are  available  for  the  period  between 
1848  and  1907.  A  compilation  from 
local  contemporarj'  newspapers  indi¬ 
cates  that  4,167,214  tons  of  zinc  con¬ 
centrates  and  871,866  tons  of  lead  con¬ 
centrates  were  produced  during  the 
period.  From  January  1,  1907,  to 
January  1,  1943,  the  production  was 
recorded  yearly  by  the  U.  S,  Geolog¬ 
ical  Survey  and  the  U.  S.  Bureau  of 
Mines.  These  recently  revised  figures 
are  shown  in  Table  I.  The  percentage 
of  United  States  production  of  lead 
and  zinc  from  the  Tri-State  mining 
district  during  that  period  is  signifi¬ 
cant. 

For  several  years  the  district  pro¬ 
duced  more  than  half  the  national  mine 
production  of  zinc.  The  maximum 
percentage  was  attained  in  1921,  when 
66  percent  of  the  national  output  came 
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TABLE  I  PRODUCTION  OF  TRI-STATE  DISTRICT.  1907-1943 


Recov'.  in 

Tons  Carbo- 

Reeov 

Tons 

Sphaler- 

naeeous  and 

Tons 

in  Lead 

Sphalerite 

ite  Cone. 

Silieeous 

Lead 

Cone. 

Tons 

Cone. 

Pereent 

Cone. 

Cone. 

Pereent 

Crude  ore : 

312,171,482 

13,999,960 

4.48 

324,969 

2,388.237 

.76 

Tailings: 

94,730,032 

1.064.270 

1.12 

9,060 

01 

Recoverable  Metals  —  Tons 


Zinc  Lead 

Tri-State  mining  district .  8 , 036 , 604  1 , 866 , 631 

United  States .  19,166,618  17,113,020 

Percentage  of  production  by  the  Tri-State  mining  district.  41.9  10.8 


TABLE  II  GEOLOGIC  FORMATIONS  IN  THE  TRI-STATE  DISTRICT 


Period 


Pennsylvanian 

Mississippian 


Ordovician . . . 
Cambrian .... 
Pre-Cambrian 


Thickness, 

Series  and  Character  of  Formations  Feet 

Cherokee  —  Shale  and  sandstone .  0  to  260 

Chester  —  Limestone,  sandstone,  and  shale.  Occurs  as 
outliers  and  in  scattered  sink  holes  in  Missouri.  Over- 

lies  the  Boone  in  the  Oklahoma-Kansas  field .  0  to  100 

Boone  —  Limestone,  cotton  rock,  chert,  and  dolomite  — 

originally  all  limestone .  100  to  400 

Northview  and  Chattanooga  shales  and  Compton  lime¬ 
stone.  Probably  absent  in  most  of  the  district  except 

in  southeast  part .  0  to  60 

Largely  dolomite .  700  to  1000 

Dolomite  and  sandstone .  0  to  800 

Granite  and  probably  other  igneous  rock  that  intruded 

the  granite .  0  to  800 


from  this  district.  Peak  production  of 
the  district  was  reached  in  1926,  when 
423,800  tons  of  recoverable  zinc  and 
102,117  tons  of  recoverable  lead  was 
produced.  The  value  of  total  produc¬ 
tion  has  been  nearly  a  billion  dollars. 

A  generalized  geologic  section  of  the 
formations  in  the  Tri-State  mining 
di.«trict  is  shown  in  Table  II. 


These  ore  deposits  occur  chiefly  in 
certain  thin-bedded  medial  strata  in 
the  Boone  formation.  Less  important 
ore  deposits  occur  in  certain  thin- 
bedded  strata  from  top  to  bottom  of 
the  Boone.  Ore  has  also  been  mined 
from  the  Chester  limestone,  particu¬ 
larly  in  the  upper  levels  of  the  Central, 
Roanoke,  and  Scammon  Hill  mines. 


in  the  vicinity  of  Cardin,  Oklahoma. 

An  established  requisite  in  the  study 
of  ore  deposits  in  sedimentary  rock 
is  a ,  practical  correlation  and  under¬ 
standing  of  the  strata  in  which  they 
are  found.  In  this  i-egion  the  prob¬ 
lem  was  difficult  and  was  solved  in 
1932  after  several  years  of  continuous 
study.  Details  regarding  the  work 
were  described  in  earlier  publications. 
This  study  has  been  progressive,  and 
minor  changes  are  occasionally  made. 

The  Boone  formation  was  separated 
into  numerous  units  and  designated  as 
beds  B  to  R,  inclusive.  The  correla¬ 
tions  are  made  by  examining  chum 
drill  logs,  drill  cuttings,  and  under¬ 
ground  and  surface  exposures.  The 
physical  and  mineral  characteristics  of 
each  bed  and  its  relation  to  the  ore  de¬ 
posits  are  analyzed  fully  and  used  in 
this  ore  search  problem. 

Earlier  investigators  described  sev¬ 
eral  unconformities  in  this  region.  De¬ 
tailed  stratigraphic  studies  reveal  their 
importance  in  relation  to  these  ore 
deposits.  Some  of  these  features  were 
discussed  briefly  in  earlier  publica¬ 
tions.  Unconformities  exist  between 
the  Cherokee  shale  and  the  Chester 
series,  the  Chester  series  and  the  W ar- 
saw  limestone,  the  Warsaw  limestone 
and  the  Keokuk  limestone,  and  the 
Keokuk  limestone  and  the  Reeds 
Spring  limestone  and  older  strata  not 
discussed  here.  The  stratigraphic 
break  between  the  Warsaw  and  the 
Keokuk  limestone  is  important  in  tliis 
mining  district  because  parts  or  all 
of  beds  K,  L,  and  M  are  absent  iu 
places.  Bordering  the  southwestern 
part  of  the  district,  beds  K,  L.  M.  N, 
0,  P,  and  Q  are  absent  in  certain 
areas  and  J  bed  is  in  direct  contact 
with  the  Reeds  Spring  limestone. 
These  conditions  have  been  determined 
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by  examining  the  cuttings  from  many 
widely  scattered  churn  drill  holes.  As 
noted  above,  some  of  these  beds  are 
important  ore  horizons  and  areas  in 
A\hich  some  or  all  of  them  are  partly 
in’  entirely  absent  must  be  weighed  ac¬ 
cordingly.  For  example,  approxi¬ 
mately  60  percent  of  the  production 
of  the  entire  district  has  come  from 
Al  bed.  Thus,  the  ijotential  productive 
possibilities  of  areas  where  M  bed  is 
thin  or  absent  are  greatly  reduced. 

The  basis  for  the  above  statements 
i'  factual  evidence  gained  from  thou¬ 
sands  of  recorded  surface  and  under¬ 
ground  observations  and  from  exam¬ 
ining  thousands  of  drillers’  logs  and 
churn  drill  cuttings.  The  cuttings  were 
wetted,  examined  megascopically  and, 
when  needed,  a  low-power  lens  was 
used.  Each  bed  in  the  Boone  cherti- 
tied  with  its  own  particular  character¬ 
istics  which  are  distinguishable,  espe¬ 
cially  when  observed  in  sequence. 
These  studies  were  commenced  in  1926 
and  have  been  continuous  to  date. 

The  Tri-State  mining  district  is  lo¬ 
cated  on  the  northwest  flank  of  the 
Ozark  uplift  and  is  about  100  miles 
from  any  known  igneous  outcrop.  The 
strata  in  which  these  ore  deposits  are 
found  have  a  regional  dip  to  the  north¬ 
west  of  about  30  feet  to  the  mile.  Pre- 
Cambrian  granite  has  been  found  in 


numerous  drill  holes  and  underlies  the 
entire  region  at  depths  of  from  1,200 
to  2,000  feet. 

Geologic  Structure 

The  subsurface  structure  of  the  areas 
in  the  Tri-State  mining  district  in 
which  the  orebodies  have  been  found 
has  many  characteristics  common  to 
oil  fields,  such  as  numerous  domes, 
basins,  anticlines,  synclines,  and  allied 
flexures.  This  comparison  is  strik¬ 
ingly  noticeable  in  the  Oklahoma- 
Kansas  field,  where  nearly  all  the 
structures  are  relatively  small  and  dif¬ 
fer  greatly  in  both  vertical  and  hori¬ 
zontal  dimensions.  In  area  the  flex¬ 
ures  range  from  a  fraction  of  an  acre 
to  many  acres.  The  maximum  vertical 
deformation  in  this  field  is  350  feet. 

In  the  eastern  part  of  the  district 
the  structure  can  be  determined  in  a 
few  places  from  surface  exposures. 
In  the  western  part  the  ore-bearing 
strata  are  entirely  concealed  and  struc¬ 
ture  is  determined  solely  by  examining 
chum  drill  hole  cuttings  and  from  un¬ 
derground  observations. 

The  most  prominent  structural  fea¬ 
ture  of  the  mining  region  is  the  Miami 
shear  trough,  which  trends  northeast¬ 
erly  from  a  point  a  mile  west  of 
Afton,  Okla.,  to  Waco,  Mo.,  a  distance 
of  more  than  40  miles.  It  trends  north¬ 


easterly  across  the  Oklahoma-Kansas 
field  in  a  series  of  elongated  fault  ba¬ 
sins,  some  of  them  more  than  one  mile 
in  length  and  150  ft.  in  depth. 

Throughout  the  district,  ore  is 
found  only  where  structural  deforma¬ 
tion  created  favorable  pre-mineral  res¬ 
ervoirs;  all  the  strata  are  barren  else¬ 
where.  The  sizes  and  shapes  of  the 
orebodies  are  df finitely  related  to  the 
areas,  relief,  and  shattering  of  the 
structures  which  facilitated  their  dep¬ 
osition. 

Three  periods  of  regional  structural 
deformation  are  recognized: 

First — The  Boone  limestone  was 
flexed  and  shattered  and  opened  to 
silica -bearing  solutions  which  replaced 
much  of  the  limestone  and  formed 
great  volumes  of  chert  and  cherty  lime¬ 
stone. 

Second — Subsequent  stresses  in¬ 
tensified  some  of  the  flexing  of  the 
first  period,  sheared  and  shattered  the 
chert  and  limestone  in  the  zones  of 
first  deformation  and  deformed  the 
Chester  and  Pennsylvanian  formations 
which  were  deposited  after  the  first 
period. 

Deformed  zones  of  the  Boone  be¬ 
came  the  loci  in  sequence  for  the 
early  dolomite,  then  for  the  ore  de¬ 
posits  and  jasperoid.  The  early  dolo¬ 
mite.  which  preceded  all  sulphide  min- 
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STRUCTURE  CONTOURS  AND  M-BED 
WORKINGS  —  Blue  Goose  Mine 


METHOD  OF  PLOTTING  GEOLOGICAL  DATA  T 


}HONrM< 


S^rt/etvre  contours  on  attorn  of  ^orNcot  intorv^f  S  f^f. 

A/t  ofe^rottons  basod  on  soo  do^um 


SCALE 


^M/no  ttfor'tein^s 


Otology  by  istA  fowtor,  J.P.  Lyd«n  and  J.M. Thiel 


eralization,  made  an  excellent  sponge 


for  the  jasperoid  and  the  sulphide 
ores.  It  is  fine-grained,  gray  to  brown¬ 
ish  in  color,  and  easily  distinguished 
from  the  later  coarser  and  well  crys¬ 
tallized  dolomite. 

Third — Post-ore  stresses  ruptured 


THESE  MAPS  and  the  section  are  presented  to  illustrate  the  application 
of  the  methods  described  herewith  to  a  particular  property.  Similar 
data  are  available  for  nearly  every  property  in  tlie  district,  and  for  the 
district  as  a  whole. 

Note  that  the  ore  “makes”  principally  where  changes  in  contour  spac- 


A  — 


much  of  the  barren,  partly  chertified 
limestone  which  borders  many  of  the 
larger  orebodies.  These  larger  ore- 
bodies  remained  intact  but  many  of 
the  small  ones  and  contiguous  rock 
were  shattered. 


Ore  Deposits 


The  ore  deposits  in  the  Oklahoma- 
Kansas  field  are  concealed  by  shale, 
sandstone,  and  limestone  aggregating 
from  100  to  200  ft.  in  thickness.  The 
mining  depth  varies  from  about  100  ft. 
to  nearly  400  ft.  In  nearly  all  other 
parts  of  the  mining  district  limestone 
or  shale  is  the  surface  formation  and 
the  mining  depth  varies  from  grass 
roots  to  about  300  ft.  These  strata 
evidently  were  deposited  as  nearly 
pure  limestone,  were  progressively  de- 
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ing  and  closely-spaced  contours  indicate  maximum  flexing  of  the  beds. 
Note  also  the  concordance  of  orebodies  with  shearing.  The  areas  of 
widely-spaced  contours  are  largely  barren,  except  in  the  northeast  corner, 
where  an  orebody  was  developed  in  the  structural  trough. 

The  orebody  in  the  terrace  extending  easterly  and  westerly  from  the 
main  shaft  was  of  the  Avidth  shown  in  these  workings  and  from  20  to  40 
ft.  high.  The  orebody  along  the  westerly  flank  of  the  IMiami  shear  trough 
W'as  from  10  to  100  ft.  high. 

The  vertical  section  across  the  Miami  shear  trough  show’s  that  the 
Chester  is  much  thicker  there  than  over  the  mine  workings.  Increased 
thicknesses  of  this  formation  are  common  in  ba.sins  and  similar  depres- 
sons  in  the  Oklahoma-Kansas  field,  as  the  pre-Chester  deformation  flexeil 
and  shattered  the  Boone,  and  the  Chester  was  deposited  on  a  much 
eroded  Boone  surface.  Beds  K  and  L  are  absent  in  most  of  the  property 
because  of  erosion,  and  bed  J  was  not  deposited  in  a  few’  places,  because 
it  fills  an  eroded  surface  between  the  Warsaw  and  Boone  formations. 
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STRATIGRAPHIC  SECTIONS  OF  ORE-BEARING  HORIZONS 
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formed  and  shattered  by  regional  de¬ 
formation,  then  replaced  in  consistent 
se<iuence  by  chert,  dolomite,  jasperoid 
and  lead  and  zinc  sulphides,  and  other 
minerals. 

Many  factors  contributed  to  the  lo¬ 
calization  of  these  orebodies  but  struc¬ 
tural  deformation,  largely  regional  in 
character,  is  the  most  discernible  to 
date.  The  most  productive  ore  reser¬ 
voirs  of  the  region  were  developed  in 
zones  of  intense  deformation  where 
internal  displacements  are  measurable 
in  inches.  These  reservoirs  range  in 
size  from  a  few  cubic  feet  to  many 
thousand  cubic  yards.  Certain  strata 
are  recognized  as  favorable  for  ore 
deposition  and  others  are  generally 
barren.  Chemically,  the  unaltered 
stj’ata  have  nearly  similar  composi¬ 


tion  throughout.  Stratigraphically  the 
ore  is  confined  largely'  to  the  thinner- 
bedded  strata  or  those  in  which  there 
are  many  stylolite  partings.  Massive, 
thick-bedded  strata  are  generally  bar¬ 
ren.  However,  vertical  zones  of  ex¬ 
traordinary  deformation  may  contain 
ore  throughout  the  thick-  and  thin- 
bedded  strata.  Stratigraphic  sections 
of  the  ore-bearing  horizons  are  shown. 
In  a  few  shear  zones  in  the  Okla- 
homa-Kansas  field  continuous  ore  has 
been  mined  from  R  bed  to  E  bed  and 
above.  Many  shear  zone  ore  deposits 
are  confined  to  single  or  to  several 
beds,  particularly  beds  E,  G,  H,  K,  M, 
and  0.  They  were  deformed,  opened 
along  the  partings,  and  shattered  more 
readily  because  they  are  thinner  bed¬ 
ded  and  contain  many  stylolites.  The 


massive  beds  between  them  generally 
remained  barren,  as  they  resisted  minor 
deformation  to  a  marked  degree. 

The  ore  deposits  may  be  found  on 
the  apices,  sides,  or  bottoms  of  flex¬ 
ures  of  various  kinds  and  shapes,  and 
generally  trend  with  the  flexures.  Ideal 
loci  developed  along  the  rims  of  struc¬ 
tural  troughs,  on  terraces  on  sides  of 
ti'oughs,  and  on  minor  folds  or  widn- 
kles  in  their  bottoms.  In  a  very  fev 
cases  orebodies  trend  at  right  angles 
to  flexures  because  of  local  deforma¬ 
tion.  Another  less  common  type  is 
along  tension  fissures  on  opposite  | 
sides  of  the  Miami  shear  trough.  Also,  j 
chimney-like  orebodies  are  common  I 
throughout  the  district,  the  largest 
and  most  productive  of  this  type  be¬ 
ing  the  Oronogo  Circle. 

Stylolite  partings  were  very  com¬ 
mon  lateral  ore  channelways  through-  1 
out  the  Tri-State  mining  district.  In 
some  of  the  ore  horizons  where  they 
opened  sufficiently  or  there  was  cross 
shattering  between  them,  they  created 
important  ore  reservoirs. 

The  origin  of  stylolites  everywhere 
has  long  been  disputed.  In  this  re¬ 
gion  and  in  widespread  parts  of  the 
Ozark  uplift  there  is  abundant  evi¬ 
dence  to  show  that  most  of  the  stylo¬ 
lites  were  formed  by  lateral  stresses 
and  that  the  movement  at  any  one 
point  is  measurable  in  minute  frac¬ 
tions  of  an  inch.  The  movement  was 
progressive  as  there  are  many  exam¬ 
ples  of  earlier  stylolites  being  cut  by 
those  of  later  origin. 

The  greatest  ore  concentration  in 
the  district  was  found  in  an  area  of 
about  20  square  miles  in  the  Oklahoma- 
Kansas  field,  where  production  was 
started  in  1916,  and  in  an  area  of 
about  10  si^uare  miles  in  Missouri,  the 
Oronogo-Webb  City-Duenweg  field. 
These  two  small  areas  account  for  84 
percent  of  the  zinc  concentrates  and 
91  percent  of  the  lead  concentrates 
which  were  mined  from  the  Tri-State 
mining  district  during  the  period  from 
.Tanuary  1,  1907,  to  January  1,  1943. 
The  remaining  production  came  from 
scattered  mineralized  areas  around 
Galena,  Kas.,  Waeo,  Kansas-Missouri ; 
Granby,  Aurora,  and  Joplin,  Mo.,  and 
from  hundreds  of  other  mineralized 
areas  throughout  the  Tri-State  mining 
district. 

The  source  of  these  ores  has  been  a 
moot  question  among  geologists  for 
many  years.  The  reader  is  referred 
to  numerous  interesting  papers  that 
have  been  published  on  the  subject. 
Both  the  ascensionists  and  the  descen- 
sionists  present  many  arguments  to 
back  their  opinions.  As  stated  in 
earlier  papers,  the  orderly  and  unre- 
peated  sequence  of  the  cycle  of  min¬ 
eralization  is  very  strong  evidence  in 
favor  of  an  igneous  source  for  these 
ores.  From  a  practical  standpoint,  the 
chief  interest  is  the  development  ot 
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new  ore  deposits  regardless  of  theories 
as  to  their  source. 

Methods  of  Analysis 

After  determining  that  all  of  the 
ore  deposits  in  the  district  were  local¬ 
ized  in  zones  of  structural  deforma¬ 
tion  and  adjustment,  it  became  essen¬ 
tial  to  picturize  these  conditions  and 
interpret  them  for  ore  search  pur- 
jioses.  Structure  contour  maps  have 
been  used  very  successfully  in  this 
\\ork  for  nearly  15  years.  Contouring 
is  done  on  one  of  several  datum  planes, 
particularly  on  the  contact  between 
•M  and  N  beds,  which  is  a  distinct  bed¬ 
ding  plane,  recognizable  from  drill 
hole  cuttings  and  surface  and  under¬ 
ground  exposures  over  scores  of  square 
miles.  Some  marker  horizons  on 
which  contouring  was  done  early  in 
these  investigations  proved  to  be  small 
unconformities.  Also,  the  largest  and 
best  ore  deposits  in  the  district  local¬ 
ized  in  M  bed  and  the  structural  rea¬ 
sons  for  this  condition  are  reflected  to 
advantage  by  contours  on  its  base. 

Several  contour  intervals  were  tried 
before  standardizing  on  five  feet  more 
than  twelve  years  ago.  Underground 
and  drill  hole  elevations  are  recorded 
to  one-tenth  of  a  foot  or  less.  Ore- 
bodies  have  been  found  where  the 
only  apparent  reason  for  thei^  local¬ 
ization  was  5-  to  10-foot  vertical  dis¬ 
placement  of  strata  across  a  distance 
of  about  100  ft.  Maps  on  scales  of 
1 :6000  and  1 :1200  are  used  for  pre¬ 
liminary  and  detailed  work,  respec¬ 
tively.  These  scales  are  sometimes 
modified  to  suit  local  conditions. 

On  structure  contour  maps,  Avidely 
spaced  contours  more  than  100  ft. 
apart  indicate  barren  areas  with  minor 
structural  deformation  where  the 
Boone  strata  are  probably  largely 
limestone.  Gradually  decreasing  eon-- 
tour  spacing  less  than  approximately 
1  no  ft.  apart  indicates  areas  of 
greater  deformation  and  chert,  but  the 
probable  absence  of  ore,  as  the  de¬ 
formation  was  distributed  uniformly. 
Irregularly  spaced  contours  indicate 
^he  zones  of  adjustment  in  which  the 
ore  deposits  may  be  found.  However, 
the  ore  is  generally  confined  to  small 
oarts  of  these  zones  and  many  of  them 
inaj’’  be  barren  throughout. 

Many  large  areas  have  been  con¬ 
demned  or  approved  for  further  in¬ 
vestigation  by  analyzing  the  structural 
and  other  factual  evidence  obtained 
from  10  to  20  drill  holes  to  the  square 
mile.  Structure  maps  on  a  scale  of 
1 :1200  and  drill  holes  spaced  100  to 
300  ft.  apart  are  necessary  where  ore- 
>>odies  are  mined  extensively  and  the 
studies  must  be  extended  far  enough 
laterally  to  determine  the  structxiral 
reasons  for  the  ore  localization. 

The  disturbed  strata,  the  host  rocks 
for  all  these  orebodies.  contain  com¬ 
paratively  few  fossils,  as  many  of 


them  were  oi)literated  during  the 
chertitication  process.  Even  in  the 
unaltered  Boone  limestone,  where  they 
are  abundant,  only  a  few  correlations 
can  be  made  solely  on  fossil  evidence. 
None  of  these  correlations  are  usable 
as  a  basis  for  structure  maps  for  ore 
search,  as  a  precise  datum  plane  is 
necessary. 

The  practical  value  of  these  studies 
in  the  Tri- State  mining  district  be¬ 
came  evident  with  the  gradual  use  of 
the  factual  evidence  regarding  the  ore 
deposits  in  everyday  mining  practice. 
Those  who  actually  mine  the  ore,  many 
of  them  non-technical  men,  gained  new 
knowledge  regarding  their  daily  prob¬ 
lems  and  applied  it  to  the  benefit  of 
all  concerned.  Both  geologists  and 
miners  became  much  better  observers 
and  each  profited  from  the  other’s  ef¬ 
forts.  Close  cooperation  exists  at  all 
times  between  those  engaged  in  ore 
search  and  those  who  mine  the  ore. 
Each  is  thoroughly  familiar  with  the 
problems  of  the  other. 

Prospecting  Methods 

Early  prospecting  was  done  through 
shallow  shafts,  then  gradually  with 
chum  drills,  as  costs  became  greater 
due  to  depth  and  underground  water. 
Core  drills  are  unsuitable  because  of 
the  shattering  in  and  around  the  ore- 
bodies  and  the  hardness  of  the  chert 
and  jasperoid. 

The  number  of  churn  drills  used  in 
prospecting  is  controlled  by  the  de¬ 
mand  for  zinc  and  by  many  other  fac¬ 
tors.  Through  the  years  those  in  use 
at  one  time  numbered  from  a  score  to 
400.  At  present  about  70  drills  are 
being  operated.  Practically  all  of  the 
drilling  is  done  by  contractors,  who 
furnish  the  necessary  labor  and  equip¬ 
ment  and  guarantee  holes  to  the  de¬ 
sired  depths.  The  present  price  ranges 
from  $1.10  to  $1.25  per  foot.'  Since 
1928  much  of  the  preliminary  pros¬ 
pecting  for  ore  in  the  region  has  been 
done  by  drilling  holes  about  one- 
fourth  mile  apart  in  order  to  deter¬ 
mine  the  stratigraphy  and  mineraliza¬ 
tion  and  other  pertinent  data.  If  con¬ 
ditions  are  deemed  favorable,  addi¬ 
tional  holes  are  completed  to  delineate 
the  orebodies.  Extensive  prospecting 
and  development  work  of  this  charac¬ 
ter  has  been  carried  on  in  all  parts  of 
the  district. 

More  than  50,000  chum  drill  holes 
have  been  completed  in  the  Tri-State 
mining  district  to  date  at  a  cost  of 
about  $15,000,000.  About  30,000  of 
them  are  in  the  Oklahoma-Kansas 
field.  Much  of  the  early  drilling  was 
too  shallow,  as  little  was  known  re¬ 
garding  the  ore  depth.  The  logs  and 
cuttings  from  all  available  drillings 
have  been  studied  in  detail  and  utilized 
to  the  fullest  extent  in  the  search  for 
ore.  Many  important  decisions  have 
been  based  solely  on  the  drillers’  writ¬ 


ten  logs,  as  all  other  evidence  had  been 
lost  or  discarded  before  these  studies 
Avere  started.  The  di’illing  depth  for 
ore  ranges  from  a  fexv  feet  to  500  feet. 

Had  it  been  possible  to  apply  the 
geologic  facts  Avhich  have  been  known 
for  more  than  ten  years,  a  lai-ge  part 
of  the  earlier  drilling  costs  in  the 
Oklahoma-Kansas  field  could  have 
been  saved.  It  has  been  demonstrated 
that,  after  the  initial  discovery,  the 
drilling  of  600  holes  under  informed 
geological  guidance,  in  lieu  of  most  of 
the  30,000  actually  drilled,  could  liave 
prospected  an  area  of  37  square  miles 
sufficiently  to  define  the  mining  area 
and  many  important  features  in  and 
around  it.  The  foundation  for  this 
statement  is  an  unpublished  structure 
map  of  the  field  prepared  by  using  the 
data  from  only  one  random  drill  hole 
located  near  the  center  of  each  40 
acre  tract,  a  total  of  16  drill  holes  to 
the  square  mile,  or  an  aggregate  drill¬ 
ing  cost  of  approximately  $200,000  for 
the  project. 

In  this  district  many  hundred  square 
miles  have  been  appraised  for  their 
ore-bearing  possibilities,  employing  the 
methods  described  above,  and  the 
Avork  is  being  gradually  expanded  lat¬ 
erally.  A  recognized  problem  is  the 
relationship  of  the  several  ore-bearing 
areas  in  this  district  to  each  other, 
to  the  district  as  a  whole,  and  to  other 
distant  mining  districts,  as  those  in 
southeastern  Missouri,  300  miles  dis¬ 
tant. 

The  methods  used  here  are  applic¬ 
able  for  ore  search  investigations  in 
flexed  strata  anywhere,  particularly 
throughout  the  Central  states,  in  the 
manto  regions  of  northern  Mexico, 
parts  of  the  Southwest,  and  in  lime¬ 
stone  regions  in  the  Western  states. 
The  methods  used  must  be  modified  to 
conform  Avith  the  geology  of  the 
region. 

At  various  times  attempts  have 
been  made  to  utilize  geophysical  pros¬ 
pecting  in  the  search  for  Tri-State  ore 
deposits.  Methods  tried  have  included 
torsion  balance,  gravity  meter.  e()uipo- 
tential,  self-potential,  resistivity  pro¬ 
filing,  magnetometer,  thermal,  radio¬ 
activity,  and  spectroscopic  analysis 
surveys,  but  in  no  ease  has  any  method 
or  combination  developed  consistent 
clues  to  the  presence  of  ore  or  lo  the 
existence  of  structures  that  Avould  l>e 
helpful  in  ore  finding.  In  isolated  in¬ 
stances  partial  reflections  of  mineral¬ 
ized  areas  have  been  obtained,  or  the 
topography  of  the  Boone-Cherokee 
contact  has  been  indicated,  but  findings 
hav’e  not  been  consistent.  In  other 
Avords.  although  some  geophysical  re¬ 
sults  have  seemed  to  correlate  with 
mineralization  or  structural  conditions 
locally,  there  is  yet  no  evidence  that 
the  broad  use  of  any  geophysical 
method  in  exploration  would  justify 
the  expense. 
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MINING 

METHODS 

Although  many  Tri-State  practices  seem  bizarre  to  the 
uninitiated,  this  company  has  been  tireless  in  its  quest 
for  improved  technique  and  lower  operating  costs 


w  LTHOUGH  Eagle-Piehei'  has  re- 
L\  eently  operated  more  than  40 
“  *  Tri-State  mines,  current  labor 
shortages  have  reduced  hoisting  to  30 
shafts  in  the  Picher  field.  Because  of 
the  shortage  of  skilled  miners,  pro¬ 
duction  of  “dirt”  from  these  30  mines 
has  dropped  from  9,500  tons  i>er  day 
to  9,200  tons. 

The  range  of  daily  tonnage  per 
shaft  runs  from  100  tons  to  600  tons 
per  shift.  To  one  not  familiar  with  the 
nature  of  Tri-State  orebodies,  such 
differences  in  output  would  call  for 
criticism  of  the  prevailing  mining 
methods.  At  present  several  low-grade 
mines  are  being  operated.  More  or 
less  selective  mining  has  to  be  followed 
in  these  marginal  mines,  which  are  lo¬ 
cated  on  the  edges  of  the  principal  min¬ 
eralized  area.  The  ore-runs  are  nar¬ 
row  and  scattered.  Such  conditions 
mean  low  efficiency  and  short  tonnage. 

The  average  grade  of  ore  mined  by 
Eagle-Picher  at  present  is  about  4.75 


s.  s. 


Clarke, 


General  Superintendent  of  Tri-State  Mines 


percent  in  tei'ins  of  recovery  (in  Tri- 
State  terminology,  that  percent  of  ore 
lioisted  wliich  is  recovered  as  concen¬ 
trates).  The  dirt  ranges  from  2.8  per¬ 
cent  recovery  to  about  8  pw^rcent.  Re¬ 
covery  for  lead  sulphide  averages  ap¬ 
proximately  .60  percent.  The  principal 
mineralized  beds  are  confined  to  three 
horizons  locally  designated  as  K.  M. 
and  0-P.  M  bed  is  the  principal  source 
of  ore.  0  and  P  are  the  sheet-ground 
beds. 

Shaft  Sinking 

Shafts  as  a  rule  are  6x6  ft.  in  the 
clear  and  cribbed  with  2  x  6-in.  yellow 
pine  through  the  soil  and  shale  and  tied 
into  an  8  X  8-in.  square  set  which  is 
hitched  into  the  solid  rock.  Sinking  is 
done  on  contract.  The  contractor  gen¬ 
erally  furnishes  all  labor,  including 
hoistman  and  explosives.  He  also  saws 
and  sets  the  cribbing.  At  present  the 
contract  rate  is  $10.50  per  foot  through 
soil  and  shale  and  $17  per  foot  through 
hard  rock.  The  company  furnishes 
power,  rock  drills,  steel  and  tools. 
Should  water  be  encountered  in  excess 
of  300  gal.  per  hour,  the  contractor  is 
permitted  to  quit  or  renegotiate  the 
contract. 

Recently,  the  company  decided  to 
op>en  some  old  shafts  in  the  Galena, 
Kan.,  district.  This  field  had  been 
abandoned  and  full  of  water  for  some 
years,  and  many  of  the  shafts  were 
filled  with  tailings,  creek  gravel  and  old 
timbers.  How  to  clean  them  out  against 
the  heavy  flow  of  water  and  the  danger 
of  caving  caused  considerable  worry. 
Finally,  it  was  decided  to  clean  the 
shafts  out  with  a  small  orange-peel 
bucket  and  not  worry  about  the  water 
until  the  shafts  were  jCleaned,  then  to 
install  turbine-type  pumps.  A  30-ft. 


mast  and  boom  was  rigged  up,  •a  two- 
drum  hoist  being  used  to  handle  the 
bucket,  and  a  small  air  tugger  was  at¬ 
tached  to  the  turntable  on  which  the 
mast  was  set,  to  swing  the  boom  for 
dumping  piu*poses.  In  two  instances  a 
sloping  trap  door  was  swung  over  the 
shaft  and  the  bucket  dumped  on  it,  the 
muck  then  sliding  down  into  dump 
cars. 

This  method  proved  veiy  fast  and 
safe.  The  orange  peel  brought  up  ev¬ 
erything,  including  old  pipes,  timbers 
and  even  old  pump  parts.  Four  to  five 


Geophone  Tests  of 
Ground  Support 

The  U.  S.  Bureau  of  Mines  has 
made  intensive  studies  of  ground 
movements  in  the  district  by  means 
of  geophones  that  record  sub-au¬ 
dible  noises  induced  by  rock  move¬ 
ment.  Short  holes  were  drilled  in 
the  pillars  and  adjacent  roof,  and 
the  transmitting  instrument  was  in¬ 
serted.  By  moving  from  hole  to 
hole,  the  area  and  intensity  of 
movement  can  be  determined.  The 
interpretation  of  the  charts  relative 
to  designating  the  time  of  caving  is 
probably  still  of  dubious  validity, 
and  will  require  numerous  readings 
and  long  periods  of  time  to  predict 
with  reasonable  accuracy  the  ap¬ 
proximate  time  of  caving.  However, 
the  Bureau  tests  have  shown  several 
areas  where  no  movement  or  very 
minor  movement  was  occurring, 
permitting  successful  removal  of 
several  pillars. 
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benches  is  practically  impossible  be¬ 
cause  the  chert  breaks  into  fragments 
which  are  too  large  to  circulate  out 
readily,  but  stick  or  wear  the  bit  if  not 
removed.  These  stope  holes  are  from 
14  ft.  to  20  ft.  long.  In  the  past  it  was 
the  custom  to  “squib”  or  chamber  the 
stope  holes,  then  load  with  two  or 
three  boxes  of  powder.  Very  little 
squibbing  is  done  now,  as  it  has  been 
found  more  economical  to  put  less  bur¬ 
den  on  a  hole  and  shoot  it  “slick.” 

In  mines  where  ore  occurs  in  more 
than  one  bed  and  intervening  barren 
beds  are  strong,  the  orebodies  are 
mined  on  separate  levels.  In  some 
mines  these  barren  beds  are  not  thick 
enough  to  support  a  level  and  the  en¬ 
tire  face  is  mined,  which  accounts  for 
some  of  the  headings  being  40  to  100  ft. 
from  track  to  roof.  The  Lytle  mine  in 
Kansas  w’as  mined  to  a  height  of  125 
feet. 
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ROOF  TRIMMER  operating  on  a  high  ladder  in 
a  large  stope.  In  this  case  the  height  is  90  feet 


Thomat  Korn  Studio.  Joplin 


f4!et  of  shaft  was  imieked  per  shift  by 
I. his  method. 

Ground  Support 

The  orebodies  are  mined  by  the 
room-and-pillar  system.  There  are  no 
-et  rules  for  the  spacing  of  pillars. 
The  character  of  the  roof  and  the  judg¬ 
ment  of  the  mine  foreman  governs  the 
distance  between  pillars.  The  spacing 
caries  from  20  to  50  ft.  and  in  some 
instances  100  ft.,  which  is  not  good 
jiractice.  They  are  always  turned  with 
an  ample  safety  factor.  In  narrow 
luns,  half  pillars  are  left  on  the  side 


walls.  From  8  to  15  percent  of  the 
excavated  area  is  left  in  pillars.  When 
mining  is  finished,  most  of  the  pillars 
are  removed,  either  in  part  or  wholly, 
before  abandonment. 

Breast  Sloping  Method 

Sheet  ground  is  nearly  all  breast 
mining.  In  K  and  M  beds,  breast  stop- 
ing  is  done  in  benches.  The  heading 
is  advanced  ahead  of  the  stope  (or 
bench).  The  stope  is  drilled  with  nearly 
horizontal  holes  so  that  the  cuttings 
can  wash  out.  Steeply  inclined  or 
vertical  drilling  of  these  slopes  or 


Roof  Trimming 

Maintaining  the  roof  in  a  safe  con¬ 
dition  is  quite  a  problem.  Roofs  in 
most  of  the  high  mines  are  rough, 
knurly  and  splintery  massive  chert  and 
not  flat,  uniform  layers  as  occur  in  the 
roofs  of  sheet-ground  mines.  As  a  re¬ 
sult  of  this  condition,  it  is  hardly  ever 
necessary  to  drill  and  shoot  loose 
ground  in  the  upper  beds.  At  the  head¬ 
ings  the  machine  men  keep  the  roof 
trimmed,  and  sometimes,  when  a  piece 
of  roof  looks  suspicious,  a  hole  in  a 
roof  “bag”  is  drilled  for  future  shoot¬ 
ing  should  it  show  signs  of  getting 
loose.  This  procedure  reduces  the 
time  and  expense  of  building  scaffolds 
for  drilling.  As  a  rule,  the  roof  gives 
warning  of  an  impending  fall  by  “spit¬ 
ting”  gravel  (small  pieces  falling). 
The  roof  trimmers  are  constantly 
watching  for  rock  movements  and  can 
usually  spot  a  “stranger” — ^that  is,  a 
freshly  fallen  rock.  In  nearly  all  in¬ 
stances,  the  roof  can  be  made  safe  by 
barring  down  loose  rock.  For  the  men 
working  from  high  ladders  the  bars  are 
^-in.  or  ;|-in.  pipe,  10  to  15  ft.  long, 
with  a  tool-steel  spear  point  welded  in 
one  end  and  a  chisel  point  bent  to  form 
a  pry  heel  welded  in  the  other  end.  To 
reduce  fatigue  and  arm  strain,  alum¬ 
inum  tubing  was  used  prior  to  the  war. 

Roof  trimming  ladders  are  made  of 
selected  spruce  in  20-ft.  sections.  In 
the  4-  and  5-section  ladders  the  first 
section  has  a  middle  rail  to  give  addi¬ 
tional  strength.  High  ladder  men  are 
the  aristocrats  of  the  trade.  Only  a 
few  are  available  and  their  pay  is  the 
highest  in  the  mines.  When  a  5-seetion 
ladder  is  run  out,  four  guy  ropes 
equally  spaced  with  two  men  to  a  rope 
are  used  to  steady  the  ladder  and  tilt 
it  carefully  back  and  forth  to  cover  a 
little  more  area.  At  the  midsection  of 
the  ladder  is  placed  the  ‘belly  rope” 
which  is  held  tight  to  prevent  the  lad¬ 
der  from  buckling.  •  Great  care  must 
be  taken  when  ready  to  bar  down  the 


boulders  to  avoid  their  striking  any  of 
the  guy  ropes  or  the  ladder. 

Drilling  Practice 

The  sheet-ground  deposits  vary  fi-oin 
7  to  14  ft.  in  thickness,  and  are 
breast-stoped,  using  4-in.  drifters 
mounted  on  arms  4  to  6  ft.  in  length. 
The  arms  are  clamped  to  double-screw 
columns.  The  long  arms  permit  the 
drilling  of  double  rounds  with  only  one 
setup.  In  connection  with  drilling  op¬ 
erations,  it  might  be  well  to  mention  the 
experiments  that  have  been  made  by 
our  company  and  the  Bethlehem  Steel 
Co.  with  a  low-carbon  drill  steel  having 
some  manganese  in  it.  The  thought  be¬ 
hind  these  tests  was  that  the  use  of 
detachable  bits  would  permit  the  use 
of  an  alloy  steel  of  some  kind  which, 
not  needing  to  be  forged,  would  pos¬ 
sess  more  lasting  qualities.  These  tests 
lasted  over  a  year  in  several  selected 
mines,  one  having  a  very  high  breakage 
rate,  some  average,  and  one  a  low  rate. 

Some  difficulty  was  encountered  in 
the  heat  treatment  of  the  shanks  of 
the  L.C.  steel  due  to  the  close  limit  of 
tolerance  in  temperature  range.  On 
the  L.C.  steel  the  temperature  must  be 
kept  within  1,400  deg.  and  1,425  deg.  F. 
The  standard  drill  steel  requires  1,550 
deg.  F.,  with  a  range  of  30  to  40  deg. 
either  way  without  affecting  the  proper 
shank  hardness. 

In  1941,  three  mines  were  furnished 
with  the  alloy  steel.  In  1942,  two  more 
were  added  and  the  results  are  so  satis¬ 
factory  that  about  10  are  now  using  it. 
The  rest  will  be  converted  as  soon  as 
jiossible. 


Bit  Treatment 

Detachable  bits,  both  Ingei’soll-Rand 
and  Timken,  are  used.  A  special  de¬ 
sign  of  wing  taper  is  used  in  the  4- 
wing  bits  to  reduce  gage  loss  and  facil¬ 
itate  reconditioning.  Three-wing  bits 
are  the  standard  in  sheet  ground  as 
they  permit  larger  cuttings  to  escape 
and  thus  retard  gage  loss.  (See  “De¬ 
velopment  of  3-Wing  Bits  in  the  Tri- 
State  District,’'  S.  S.  Clarke,  A.I.M.E. 
Technical  Publication  No.  1426;  1941.) 

For  the  past  two  years  the  company 
has  been  testing  the  merits  of  hot- 
milled  bits  versus  reground  bits.  In 
the  Eagle-Picher  central  steel  shop  the 
used  bits  are  reground.  A  custom  shop, 
Bitco.  Inc.,  reconditions  bits  by  hot 
milling.  The  plan  has  been  to  run  a 
mine  for  six  months  or  longer  on  one 


type  of  reconditioned  bit,  then  change 
-tb  the  other  for  a  like  period.  By  such 
procedure  a  cross  section  of  changing 
physical  conditions  of  the  mine,  labor 
turnover,  and  other  factors  tend  to 
give  true  records  of  the  operating  per¬ 
formance  of  both  methods  of  bit  re¬ 
conditioning.  Reground  bits  are  an¬ 
nealed  before  grinding,  then  tempered 
after  grinding. 

The  average  drilling  i)erformance  for 
35,892  drill  shifts  was  5.35  holes  drilled, 
49.5  feet  drilled,  50.9  tons  broken  per 
drill  shift.  Nine-tenths  of  a  pound  of 
powder  was  used  to  break  one  ton  of 
ore  and  1.03  tons  was  broken  per  foot 
drilled. 

Due  to  the  general  uniformity  (tf 
the  sheet  ground,  operating  results  do 
not  show  much  variation,  but  in  the 
other  mineralized  beds  the  occasional 
occurrence  of  caves,  loose  boulder-type 
formations,  and  sliale  pockets  cause 
wide  variations  in  drill  performance 
and  powder  consumption. 

As  before  mentioned,  4-in.  Ingersoll 
Rand  D505  drifters  are  used  in  the 
sheet  ground.  Rome  of  the  drills  are 
equipped  with  slip  rotation  which  is  a 
definite  advantage  in  reducing  rota¬ 
tion  breakage  and  excessive  bit  gage 
loss.  Also,  some  are  equipped  with 
automatic-feed  screws,  which  are  quite 
a  time  saver  in  coming  out  of  a  hole. 
In  the  upper  beds  3i-in.  Ingersoll- 
Rand  DA35’s  are  used.  Compressed 
air  is  furnished  by  a  central  air  {)lant. 
A  few  isolated  mines  have  their  own 
air  plants  where  the  distance  is  too 
great  to  extend  the  mains.  The  initial 
air  pressure  at  the  central  plant  is 
100  lb.  and  at  the  drills  an  average 
working  pressure  of  80  lb.  is  main 
tained.  A  few  years  ago  considerable 
betterment  of  working  pressures  and 
drill  performance  were  obtained  by  en¬ 
larging  many  of  the  air  lines  at  the 
mines  and  having  no  air  lines  smaller 
than  2-in.  pipe.  Benefits  were  also  ob 
tained  by  increasing  hose  diameters  vn 
4-in.  drills  from  1  in.  to  I  j  in.  t*-' 

Complete  daily  records  are  ke|>l  <;in 
the  ]>erfovmance  of  each  drill  :  tm^ii 


COMPARATIVE  TESTS  ON  BIT  TREATMENT 


HOT  MILLED  REGROUNn 


Number  of  drill  shifts . 

16,233 

18,638 

New  bits  issued . 

60,900 

61,214 

Reconditioned  bits  issued . 

139,984 

161,450 

New  bits  per  drill  shift . 

3.1 

3.3 

Reconditioned  bits  per  drill  shift . 

8.6 

8.2 

Total  bits  per  drill  shift . 

11.8 

rii.6 

Feet  drilled  per  bit . 

3.9 

4.6 

New  bit  cost  per  drill  shift . 

$0.95 

$1.00 

Reconditioned  bit  cost  per  drill  shift .  . . 

$0.64  . 

$0.46 

Total  bit  cost  per  drill  shift . 

$1.49 

$1.45 

Total  bit  cost  per  foot  drilled . 

$0,033 

$0,028 
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BREAKAGE  TEST  RESULTS  WITH  L.C.  STEEL 

The  following  breakage  figures  are  from  the  Hum-Bah-Wah-Tah  mine 
No.  2,  a  sheet-ground  mine,  with  very  hard  country  rock.  This  mine 
was  the  original  “guinea  pig.’’ 

Breakage  reports  are  divided  into  three  classes:  shank  breakage,  to  a 
point  two  inches  below  the  lug,  or  in  the  tempering  zone ;  thread  breakage, 
broken  threads  or  in  the  tempering  zone;  bar  breakage,  that  part  of  bar 
that  has  not  been  affected  by  heat. 

BREAKS  PER  DRILL  SHIFT 


1940 

Standard 

1941 

L.C. 

1942 

L.C. 

1943 
(8  mos.) 
L.C. 

Bar  breaks . 

.  0.12 

0.06 

0.06 

0.06 

Thread  breaks . 

.  0.20 

0.26 

0.16 

0.17 

Shank  breaks . 

.  0.93 

1.24 

1.30 

0.67 

Total  breaks . 

1.26 

1.66 

1.60 

0.90 

Shank  breakage  was  high  in  1941  and  1942,  as  several  kinds  of  steel 
were  used  and  different  heat  treatments  were  being  tried;  also,  some  tests 
were  made  in  normalizing  the  drill  steel.  After  its  use  neared  the  point 
where  excessive  breakage  would  occur,  this  normalizing  treatment  did  not 
prolong  the  life  of  the  steel. 

The  reduction  in  bar  breakage  is  refiected  in  the  decrease  of  drill  steel 
replacement,  i.e.,  pounds  of  steel  used  per  ton  of  ore  mined. 

DRILL  STEEL  REPLACEMENT 


Mine 

Standard 
Lb.  per  ton 

Low  Carbon 
Lb.  per  ton 

Wilbur . 

.  0  068 

0.033 

Chubb . 

.  0.128 

0.066 

Hunj-Bah-Wah-Tah  No.  2 . 

.  0.142 

0.106 

The  Wilbur  and  Chubb  mines  use  Ingersoll-Rand  3^-in.  DA-35  drifters 
and  the  Hum-Bah-Wah-Tah  uses  4-in.  D-505  drifters. 

The  average  consumption  of  steel  per  ore  ton  was  0.09  lb.  in  1940,  using 
standard  steel.  In  the  first  six  months  of  1943,  with  less  than  half  the 
mines  using  L.C.  steel,  the  consumption  dropped  to  0.07  lb.  per  ore  ton. 
With  total  usage,  a  decrease  to  0.05  lb.  per  ore  ton  is  expected. 


panies  now  make  cartridge  wrappers 
that  split  under  the  pressure  of  the 
tamping  stick.  All  primer  cartridges 
are  inserted  in  shot  tubes.  These  are 
cardboard  tubes  closed  at  one  end,  in 
which  the  cartridges  fit  very  snugly. 
The  primers  cannot  be  pulled  out  ex¬ 
cept  by  a  deliberate  attempt.  The  tubes 
prevent  the  caps  from  coming  in  con¬ 
tact  with  the  sides  of  the  holes,  lest 
the  caps  should  not  have  been  securely 
and  correctly  placed  in  the  cartridges, 
thus  avoiding  premature  blasts.  The 
use  of  shot  tubes  is  compulsory.  Since 
they  were  put  in  use  about  14  years 
ago,  there  has  not  been  a  premature 
blast  where  the  tube  was  correctly 
loaded.  Thorough  investigatipn  of  one 
premature  blast  showed  improper  plac¬ 
ing  of  the  cap  in  the  powder. 

Various  tests  have  been  made  with 
a  suitable  stemming  or  tamping  mate¬ 
rial.  Sand  clay,  and  rubber-wood  plugs 
were  tried  without  satisfactory  results. 
At  present  the  company  is  using  Tarn- 
cot,  a  treated  cotton  batt,  made  by  Na¬ 
tional  Fiber  Products.  It  is  easy  to 
carry,  distribute,  and  apply.  Its  use 
has  caused  a  decrease  in  powder  con¬ 
sumption. 

Slusher  Loading 

About  1922,  slushing  was  tried  in 
two  or  three  mines.  A  rather  clumsy, 
fWo-drum,  gear-and-pinion-type  hoist 
was  used,  belt-driven  by  an  electric 
motor.  The  type  of  blade  used  did  not 
have  the  proper  curvature  at  the  top, 
and,  as  a  result,  either  buried  itself  or 
rode  the  top  of  the  muck  pile.  Several 
types  of  loaders  that  were  on  the  mar¬ 
ket  at  that  time  and  a  few  years  later 
were  tried.  Their  failure  was  due  to 
several  factors.  First,  the  Tri-State 
shoveller  was  an  institution;  using  a 
No.  2  scoop,  a  60-  to  75-can  shoveller 
was  the  rule  rather  than  the  exception. 
In  fact  there  were  a  few  100-can 
shovellers.  The  cans  held  0.6  ton  each 
and,  with  low  wages,  the  loading  costs 
were  below  that  of  mechanical  loading. 


ber  of  holes  drilled,  footage  drilled,  bits 
used,  steel  broken,  repairs  used,  and 
tonnage  broken.  Every  six  months  each 
drill  is  checked  for  air  consumption. 
With  these  data  it  is  possible  to  keep 
the  equipment  in  good  condition. 

Blasting  Practice 

In  blasting,  l^-  x  8-in.  cartridges  are 
used.  The  powder  is  a  semi-gelatin, 
called  a  pulp  powder  by  some.  It  is 
known  by  the  different  powder  com¬ 
panies  as  Gelodyn  No.  1,  Gelamite 
PWX,  Gelex,  and  Ajax.  Powder  is 
delivered  by  the  powder  companies 
')  each  morning  to  the  shafts  and  is  sent 
I  down  to  the  powder  men’s  magazines. 

Owing  to  the  irregular  size  of  the 
drill  holes,  all  cartridges  were  formerly 
split  so  they  would  spread  and  fill  the 
holes  when  tamped.  The  powder  com- 


DRILL  PERFORMANCE  AT  VARIOUS  MINES 

WEST 


BIG 

SIDE 

MINE 

JOHN 

NO.  2 

FOLEY 

SEE  SAH 

T3rpe  of  ore  beds . E, 

,  G,  H,  K 

K,  M 

M 

Sheet-ground 

Average  thickness,  feet . 

14 

70 

22 

10 

Tons  broken  per  drill  shift. . . . 

46.7 

67.7 

73.8 

64.8 

Tons  per  mine  man  shift . 

6.1 

8.6 

13.9 

7.8 

Average  feet  drilled . 

53.9 

49.1 

61.6 

67.8 

Average  holes  drilled . 

6.2 

4.4 

6.7 

7.2 

Potmds  of  powder  per  ton .... 

0.96 

0.70 

0.79 

1.15 

Tons  broken  per  foot  drilled . . 

0.86 

1.4 

1.2 

0.96 

Average  new  bits  per  drill  shift 

2.8 

4.0 

3.4 

8.0 

Average  reconditioned  bits  per 

drill  shift . 

10.6 

7.1 

8.4 

None 
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CATERPILLAR-MOUNTED  scraper-loader  discharging  into  a  storage-battery-powered  "blit*  buggy" 


Second,  inannfaettirors  were  slow  to 
provide  for  the  highly  abrasive  nature 
of  the  chert  and.  as  a  result,  mainte¬ 
nance  costs  were  excessive. 


Labor . 

Repairs  and  supplies 

Power . 

Casualty  insurance .  . 

Total  cost  per  ton .  .  . 


Late  in  1936,  a  3-drum  slusher  was 
mounted  on  a  portable  ramp  built  on 
a  car  franie.  After  several  months  of 
operation  the  advantages  of  slusher 


$0,178 

$0,198 

$0,260 

0.026 

0.011 

0.029 

0.019 

0.014 

0.024 

0.001 

0.001 

0.006 

$0,224 

$0,224 

$0,309 

loading  over  hand  loading  were  evi¬ 
dent,  but  the  type  of  ramp  was  not 
satisfactory.  A  ramp  mounted  on  a 
caterpillar  was  then  built.  The  same 
general  scheme  is  now  followed,  with 
the  structural  weaknesses  corrected,  in 
building  the  ramps  today.  The  slusher 
type  of  mechanical  loading  is  best 
adapted  to  sheet  ground  mines  and 
some  M-hed  mines  where  the  ore  runs 
are  of  sufficient  height  and  width  for 
efficient  work.  In  narrow  runs  they 
have  not  been  successful,  as  too  much 
time  is  lost  in  moving  from  one  head¬ 
ing  to  another. 

A  i-in.  3x19  wire  rope  has  been 
found  very  satisfactory  for  both  the 
pull-in  and  pull-back  cables.  The 
48-in.  scraper  is  standard  for  cater¬ 
pillar  ramps.  These  scrapers  have  re¬ 
movable  manganese  steel  blades  and 
the  lower  corners  are  ^  in.  thicker  over 
an  area  on  each  side,  forming  about  a  ' 
6-in.  triangle.  This  additional  metal, 
which  adds  only  a  few  pounds  weight, 
adds  about  2,000  tons  more  to  the 
life  of  the  blades.  The  scrapers  used 
are  of  the  partial-box,  short-bail  type. 

In  a  few  instances  it  has  been  found 
advantageous  to  have  night  crews  move 
the  ramps  into  position  and  have  everj’- 
thing  in  readiness  for  the  day  shifts  to 
start  loading  operations. 

At  present  approximately  92  per¬ 
cent  of  the  hoisted  tonnage  is  loaded 
by  mechanical  means.  There  are  45 
caterpillar-mounted  ramps  equipped  ' 
with  either  Ingersoll-Rand  or  Sullivan 
3-drum  slusher  hoists.  The  caterpillar 
ramps  are  propelled  by  two  5-hp. 
gear-head  motors,  with  chain  drives 
to  the  rear  axles.  Some  few  are  powered 


MECHANICAL  LOADING  PERFORMANCE 


CAPACITY  OF  SLUSHER  LOADERS 

Daily  average, 

Day’s  high 

Type  of  conveyance 

tons 

runs,  tons 

Loading  into  cans . 

168 

186 

Loading  into  1  1-2-ton  cars . 

116 

172 

Loading  into  trucks . 

142 

269 

SLUSHER-LOADER  OPERATING  COSTS 


Type  of  Mine 

Sheet-ground  L 

Sheet-ground  L 

M-Bed 

Labor . 

$0,166 

'  $0,097 

$0,217 

Repairs  and  supplies . .  . 

0.066 

0.060 

0.092 

Power . 

0.014 

0.026 

0.016 

Casualty  insurance .... 

0  001 

0.001 

0  002 

Total . 

$0,236 

$0,184 

$0,326 

AIR-SHOVEL  OPERATING  COSTS 
Mine  El  B2  E2 


♦ 
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before  being  scrapped.  Scrapers  are 
rebuilt  about  every  25,000  tons,  and 
the  ramps  are  lined  approximately 
every  50,000  tons. 
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AIR  SHOVEL  loading  into  a  "can"- 


with  two  PA9  Sullivan  air  motors  each. 

Some  of  the  slushers  load  into 
32  X  32-in.  cans  of  1,200  lb.  capacity ; 
others  load  into  l^-ton,  end-dump  mine 
cars,  and  some  into  2^-  or  5-ton  elec¬ 
tric-powered,  rubber-tired,  dump 
trucks. 

In  spotting  either  cans  or  cars  under 
the  discharge  spouts  of  the  ramps, 
small  2-drum  tail-rope  hoists  are  used. 
This  permits  uniform  space  between 
the  cars,  as  the  slack  is  always  taken 
up,  and  the  hoist  men  become  very  pro¬ 
ficient  in  spotting  the  cans  properly, 
although  they  may  be  as  much  as  700 
feet  away.  In  spotting  cars,  a  “rope 
rider”  uses  an  electric  push-button, 
which  flashes  a  lamp  suspended  in 
front  of  the  hoist  operator.  The  spot 
hoists  deliver  the  loaded  trips  to  the 
main  lines,  where  either  locomotives  or 
larger  tail-rope  systems  bring  the  loads 
to  the  shafts.  In  conning  the  tonnages 
loaded  per  unit,  one  may  be  inclined  to 
think  they  are  quite  small  when  com¬ 
pared  to  the  unit  output  of  limestone 
or  sandstone  mines  where  the  entire 
perimeter  is  commercially  mineable. 
Tri-State  output  is  limited  to  the  ton¬ 
nage  that  can  be  broken  within  the  well 
defined  width  limits  of  “pay  dirt.”  On 
a  few  occasions,  the  stopes  were  blocked 
with  broken  ore  and  single  slushers 
were  favored  with  all  the  empty  cans 
in  attempts  to  see  what  one  could  load. 
J  Eight  hundred  cans,  or  480  tons,  have 
7  been  loaded  under  these  “setup”  eon- 
V  ditions.  An  accompanying  table  gives 
the  average  daily  tonnage  and  the  high 
day’s  run  under  normal  mining  opera¬ 
tions.  Three  men  constitute  a  slusher 
crew;  a  slusher  operator,  a  spot  hoist 


operator,  and  a  rope  rider  (trainman). 

In  1942,  about  60  percent  of  the 
total  tonnage  was  mechanically  loaded 
at  a  cost  of  $0.26  per  ton.  Hand, 
shovelling  costs  $0.39  per  ton.  A  com¬ 
parative  breakdown  of  costs  is  shown 
on  the  next  page. 

The  actual  cost  of  slusher  hoist  re¬ 
pair  parts  only,  is  $0,004  per  ore  ton. 
Scraper  blades  will  handle  5,500  tons 


Power-Shovel  Loading 

Late  in  1941  the  possibility  of  man¬ 
power  shortage  turned  the  attention  of 
the  company  to  some  type  of  loader 
that  could  be  used  in  narrow,  low 
headings,  where  it  was  not  practicable 
to  use  the  slusher  type.  The  air  shovel 
type  of  loader  was  decided  upon.  While 
such  types  had  been  used  in  mucking 
tunnels  successfully,  their  ability  to 
stand  up  for  eight  hours  of  continuous 
operation  day  after  day  was  unknown. 
After  a  series  of  tests  under  Tri-State 
conditions,  the  company  standardized 
on  the  Eimeo  12-B  loader.  The  manu¬ 
facturer  was  just  able  to  match  the 
loss  of  shovellers  with  delivery  of 
loaders. 

About  45  loaders  are  now  in  use,  and 
load  an  average  of  68  tons  each  per 
day.  A  few,  under  ideal  conditions, 
will  load  200  tons.  Two  men  constitute 
a  crew.  The  costs  shown  depict  two 
mines  that  have  good  conditions  for 
this  type  of  loader  and  one  not  so 
favorable. 

The  cost  of  actual  loader  repair 
parts  only  was  $0,006  per  ton  for  the 
first  six  months  of  1943.  The  principal 
maintenance  costs  are  relipping  the 
buckets  and  building  up  *the  wheels. 
Thorough  lubrication  is  necessary,  as 
the  abrasive  action  of  flint  particles 
that  lodge  in  moving  parts  is  very 
severe. 

The  reduction  of  time  required  for 
tramming  is  of  importance.  It  is  im- 
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PORTABLE  cross-over  switch  used  with  air  shovels 
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possible  to  keep  the  “laybys”  (sidings) 
close  to  the  loaders.  The  accompany¬ 
ing  sketch  shows  a  portable  cross-over 
that  can  be  kept  close  to  a  loader  and 
permits  rapid  switching  of  empties  and 
loads. 

The  two  types  of  loading  equipment 
each  have  their  place  in  mining,  and 
one  can  not  be  substituted  for  the 
other.  In  sheet  ground,  for  instance, 
the  broken  rock  is  scattered,  and  num¬ 
erous  tracks  would  be  required  for  the 
air-shovel  type,  with  most  lost  time  in 
switching.  In  very  high  ground  the 
danger  of  rock  slides  due  to  under¬ 
cutting  the  broken  pile  of  rock  is  al¬ 
ways  present.  The  slusher  type  starts 
cleaning  out  at  the  breast,  so  that  in  a 
short  time  the  drills  are  ready  to  set 
up,  which  is  a  definite  advantage  where 
mineable  areas  are  limited. 

Air  consumption  of  air  shovels, 
while  loading,  averaged  190  eu.ft.  per 
minute  at  81  lb.  pressure.  The  high 
and  low  over  numerous  tests  were  173 
low  and  215  high.  In  using  the  loader 
as  a  trammer,  air  consumption  varied 
from  165  to  175  eu.ft.  per  minute. 
Loading  time  varies  from  23  seconds 
to  42  seconds  per  1,200-pound  can — 
that  is,  uninterrupted  loading.  When 
boulders  or  slabs  are  encountered,  it 
will  take  two  minutes  to  load  a  can. 

One  objection  to  air-shovel  loading 
is  that  it  cannot  clean  up  as  well  as 
slushing,  without  excessive  track  shift¬ 
ing.  Also  the  slusher  can  “sludge  bot¬ 
tom” — that  is,  get  the  rich  fines  that 
sift  down  to  the  mine  floor.  Develop¬ 
ment  of  caterpillar  mounting  may  re¬ 
duce  these  disadvantges. 

The  company  is  of  the  opinion  that 
mechanical  loading  is  a  fixture,  and, 
.should  post-war  operations  bring  a  re- 


TWO-CAR  ROTARY  DUMP  in  operation  at  the  West  Side  mine 


Auction  in  metal  prices  and  wages,  the 
expectable  improvements  over  equip¬ 
ment  now  in  use  would  still  maintain  a 
differential  in  favor  of  mechanical 
loading. 

Mine  Haulage 

In  the  early  days  of  this  camp,  the 
mineralized  beds  were  not  identified, 
and,  owing  to  the  richness  of  the  ore- 
bodies,  mining  was  carried  on  a  level. 
No  attention  was  paid  to  several  feet 
of  a  barren  bed  coming  up  in  the  stope 
and  rarely  was  any  attention  paid 


when  part  of  the  pay  bed  dipped  in  the 
bottom.  Now,  operations  follow  the 
beds,  and  as  a  result,  many  inclines  and 
raises  are  mined,  which  practice  has 
increased  haulage  costs  considerably. 

In  the  smaller  mines,  the  old  reliable 
“hard  tail”  is  used.  In  other  mine.s. 
where  the  grades  are  variable,  anu 
there  are  plenty  of  curves,  the  old- 
fashioned  tail-rope  haulage  has  bei-n 
revived  and  is  doing  very  good  serv¬ 
ice.  Battery  locomotives  are  used  in 
two  mines  which  have  steep  inclines 
between  the  faces  and  the  haulage 
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levels.  In  four  mines,  rubber-tired 
trucks,  storage-battery  powered,  are 
used  to  excellent  advantage.  The  ini¬ 
tial  installation  used  a  bottom-dump 
trailer.  This  type  w’as  satisfactory  on 
easy,  run-around  trips,  but  the  lack  of 
easy  maneuverability  made  it  difficult 
when  the  trailer  had  to  be  jockeyed 
into  position  under  the  loading  ramp. 
On  new  installations,  an  end-dump 
body  is  now’  built  on  a  truck  chassis. 
This  type  is  highly  satisfactory. 

Two  batteries  of  23  plates,  44  cells 
each,  are  used,  and  finish  the  shift 
with  a  surplus  of  power.  One  improve¬ 
ment  has  been  made  in  battery  trays. 
The  cells  are  placed  in  four  trays  in¬ 
stead  of  two.  The  larger  trays  would 
not  flex  in  going  over  rough  roads,  and 
jars  would  become  cracked.  By  using 
four  trays  and  placing  them  in  length¬ 
wise,  this  difficulty  has  been  overcome. 

Two  of  the  mines  served  by  trucks 
have  track-level  hoppers  or  skip  pock¬ 
ets.  At  the  Leopard  mine,  getting  into 
production  was  urgent,  and  time  was 
not  available  to  deepen  the  shaft  and 
cut  a  pocket.  A  wooden  hopper  hold¬ 
ing  about  100  tons  was  built  close  to 
the  shaft,  with  approaches  of  about 
12  percent  grade.  The  trucks  negotiate 
this  grade  with  ease.  Dirt  is  pulled 
from  the  hopper  into  cans  and  pushed 
a  few  feet  to  the  shaft  for  hooking  out. 

In  old  mines  that  have  been  re- 
<tpened,  truck  haulage  permitted  them 
to  be  brought  into  production  much 
sooner  with  less  manpower  and  capital 
expenditure  than  by  equipping  with 
tracks,  cans,  cars,  locomotives,  or  two- 
drum  tail-rope  hoists. 

Haulage  costs  or  other  divisions  of 
mining  cost  are  not  comparable  to 
those  of  any  other  camp,  as  physical 


conditions  of  the  mines,  track  gage, 
rail  weight,  type  of  rolling  stock,  and 
accounting  methods  vary  as  to  operat¬ 
ing  and  maintenance  labor  charges. 

Truck  haulage  costs  will  vary  from 
$0.09  for  a  level  haul  and  dumping 
into  a  pocket,  to  $0.25  when  dumping 
into  an  above-level  hopper  equipped 
with  a  grizzly.  In  tail-rope  haulage, 
one  mine  has  an  ideal  setup,  the  hoist 
being  used  both  in  spotting  cans  for 
loading  under  ramps  and  then  hauling 
trips  at  a  cost  of  $0.13  per  ton.  Other 
rope-haulage  costs  will  run  from  $0.21 
to  $0.38,  depending  on  the  additional 
auxiliary  equipment  required.  Storage 
battery  locomotive  haulage  costs  are 
rather  high  because  locomotives  are 
used  under  disadvantageous  conditions. 
At  one  mine  all  the  dirt  is  hauled  up 
two  long,  steep  inclines  to  the  hoisting 
level.  At  the  other  mine  all  the  dirt  is 
drawn  from  hoppers  and  then  hauled 
to  the  hoisting  shaft.  Animal  haulage 
is  a  similar  setup  to  locomotive  haulage, 
as  the  dirt  must  be  drawn  from  hoppers 
or  pulled  up  inclines  to  the  main  haul¬ 
age  level.  These  costs  will  range  from 
$0.24  to  $0.37  per  ore  ton. 

Hoisting  Practice  , 

This  camp  is  unique  in  its  hoisting 
practice,  that  prevailing  being  a  can- 
hoisting  system  that  causes  all  visitors 
from  other  camps  to  raise  their  eye¬ 
brows.  This  can-hoisting  originated 
from  the  hand  windlass  and  an  oil 
barrel  sawed  in  half  for  a  can,  such 
as  was  used  in  the  shallow  “diggings’’ 
in  the  early  days.  The  next  progressive 
step  was  the  addition  of  a  horse  and 
sweep,  instead  of  strong-arming  the 
windlass.  Then  came  the  first-motion 
•^team  hoist,  which  was  exceedingly  fast 


and  established  some  hoisting  records 
that  still  stand. 

With  the  enlargement  of  the  field  to 
Picher,  with  deeper  mines  and  larger 
orebodies,  the  steam  rigs  began  to  be 
superseded  by  electric  rigs,  and  the 
band  friction  was  developed  to  take 
the  place  of  the  old  cone  friction. 
Motor  sizes  are  75  hp.  on  small-tonnage 
mines  and  112  hp.  on  what  are  called 
“dirt  drags” — shafts  of  800-can  capa¬ 
city  per  shift.  Two  men  comprise  a 
hoisting  crew,  a  hoist  man  and  a  tub 
hooker. 

The  hoist  is  set  in  the  derrick  about 
60  ft.  above  ground  and  over  the  shaft, 
so  the  hoist  man  can  look  down  the 
shaft  at  all  times  and  follow  the  can 
movement.  Near  the  derrick  floor,  he 
cuts  the  power  and  brakes  the  can  to 
a  momentary  stop,  then  lowers  an 
inclined'  trap  door  that  closes  the  shaft- 
well  hole  and  acts  as  a  slide  board  into 
the  hopper.  A  tail  hook  is  hooked 
into  a  ring  in  the  bottom  of  the  can 
and  the  can  is  lowered,  which  upsets 
it  and  dumps  the  load.  The  empty  can 
is  picked  up,  tail  hook  removed,  trap 
door  lifted,  and  the  can  dropped  in  the 
shaft  where  the  hooker  has  a  loaded 
can  waiting.  The  empty  is  checked 
about  head  high  above  the  hoisting 
level.  The  hooker  grabs  the  bottom  of 
the  can  and  pulls  it  in  so  it  will  clear 
the  loaded  can.  With  one  hand  he 
lifts  the  bail  of  the  loaded  can  slightly 
to  see  that  no  rocks  have  wedged  in  the 
eyes,  which  would  prevent  it  from  rais¬ 
ing  to  a  vertical  position  when  it  starts 
uj)  the  shaft.  With  the  other  hand  he 
unlatches  the  hook  by  pressing  on  a 
spring  tongue  and  snaps  the  hook  onto 
the  bail  of  the  loaded  can.  No  signals 
are  given,  as  the  two  men  work  in  per¬ 
fect  synchronization.  District  practice 
uses  600  cans  as  base  for  hoisting,  and 
a  penny  a  can  is  paid  to  each  man  for 
each  can  over  base. 

Hoisting  speed  is  between  1,500  and 
1,800  ft.  per  min.  Men  are  not  per¬ 
mitted  to  be  handled  faster  than  500 
ft.  per  min. 

Hoisting  cables  are  f-in.,  19x7  pre¬ 
formed  plow  steel,  and  last  about 
50,000  tons.  These  cables  are  inspect¬ 
ed  every’  day  and  changed  when  a  few 
wires  are  broken. 

When  at  capacity,  total  hoisting 
costs  are  slightly  less  than  $0.08  per 
ton.  Naturally,  the  lower  the  tonnage 
with  a  fixed  labor  charge,  the  higher 
the  hoisting  costs,  the  general  average 
being  about  $0.15.  Three  mines  are 
equipped  for  skip  hoisting  with  skip 
capacities  of  2^,  3,  and  3^  tons.  The 
smaller  skips  are  only  24  in.  wide.  It 
is  necessary  to  pass  the  dirt  over 
grizzlies  and  sledge  down  the  oversize 
to  prevent  choking  the  throat  of  the 
loading  chute.  At  West  Side  No.  2,  a 
rotary  dump  is  used  to  empty  the  trains 
into  the  skip  pocket.  While  a  rotary 
dump  is  old  practice,  this  is  the  first 
installation  in  this  camp.  A  three- 
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drum  tail-rope  hoist  is  used  to  bring 
the  trains  in  from  the  gathering  laybys 
and  takes  the  train  through  the  dump, 
which  has  a  2-car  capacity.  A  loco¬ 
motive  was  tried,  but  could  not  keep 
enough  slack  out  of  the  train  to  per¬ 
mit  dumping  on  a  curved  track.  At 
West  Side  No.  1  mine,  l^-ton  ears  are 
hoisted  in  a  dump-type  cage. 

Skip-hoisting  cost  at  one  shaft  that 
is  pulling  a  little  less  than  600  tons  per 
shift  is  slightly  under  $0.09.  Others 
run  from  $0.12  to  $0.21.  At  some 
places  two  or  three  shifts  of  hoist  men 
are  on  duty  to  service  pump  and  main¬ 
tenance  men.  Their  wages  are  charged 
against  hoisting.  Cage  hoisting  cost 
will  average  $0.11  per  ore  ton. 

The  capital  investment  on  the  differ¬ 
ent  styles  of  hoisting  equipment,  head 
frames,  and  skip  pockets  is  de^itely 
in  favor  of  can-hoisting.  Also  can¬ 
hoisting  averages  at  least  one  penny 
per  ton  cheaper  than  skip-hoisting,  ex¬ 
depreciation. 


"HOOKER"  transferring  hook  from  an  empty  to  a  loaded  "can"  spotted  below  the  shoit 


Mine  Ventilation 


More  than  1,000  shafts  have  been 
sunk  in  the  Picher  field.  Some  of  them 
are  upcast  and  some  downcast.  Owing 
to  climatic  changes,  the  direction  of 
air  flow  will  suddenly  change  in  some 
shafts  several  times  n  year,  and  in¬ 


stances  have  been  noted  where  direc¬ 
tion  changed  twice  in  24  hours. 

Under  such  conditions  it  is  impos¬ 
sible  to  control  bad  or  dusty  air  if 
neighbors  shoot  on  shift  or  fail  to  wet 


down  their  muck  piles  properly. 

Fresh  air  is  introduced  to  mine  work¬ 
ing  faces  through  churn  drill  holes, 
iising  either  direct-connected  or  belt- 
driven  blowers  on  the  surface.  Buffalo 
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Thomas  Korn  Studio,  Joplin 

HOISTERMAN  dumping  a  "can"  into  shaft  hopper.  Trap  door  is  swung  over  opening  above  shaft 


CURRENT  EXPERIMENT 

The  mine  hoists  now  in  use  are  fast 
enough  in  coming  out  with  loaded  cans, 
but  because  of  some  drag  from  the 
friction  bands,  empty  cans  do  not  de¬ 
scend  rapidly  enough.  On  a  700  to 
750-can  shift,  three  round  trips  every 
two  minutes  have  to  be  maintained. 
If  two  or  three  seconds  can  be  gained 
in  dropping  empty  cans,  from  50  to 
75  extra  cans  can  be  hoisted. 

Experiments  are  now  being  con¬ 
ducted  to  test  methods  of  reducing 
frictional  drag.  One  hoist  is  equipped 
with  a  fluid  coupling  made  by  the 
American  Blower  Co.  This  has  not  re¬ 
duced  the  trip  time,  but  has  reduced 
the  power  surge  when  the  hoist  grabs 
the  load.  Momentarily  these  peak 
loads  may  consume  300  hp.  On  an¬ 
other  hoist,  a  multiple-plate  disc  clutch 
built  by  the  Twin  City  Clutch  Co.  is 
making  a  good  start  in  solving  the 
problem.  It  gets  the  empties  back 
faster,  but  has  not  been  in  service  long 
enough  to  determine  whether  mainte¬ 
nance  costs  will  be  reasonable. 

Another  interesting  test  being  made 
is  the  drilling  of  rounds  at  ordinary 
working  faces  with  a  jumbo.  A  cater¬ 
pillar  bulldozer  has  been  converted  into 
a  jumbo,  the  gasoline  motor  being  re¬ 
placed  with  a  25-hp.  electric  motor.  A 
frame  built  of  triple-strength  pipe 
carries  the  clamps  and  arm  for  the  rock 
drills,  the  frame  being  controlled  by  a 
hydraulic  lift.  The  unit  has  only  been 
in  service  a  short  time  but  results  to 
date  are  promising. 


or  Sirocco  blowers  are  most  frequently 
used.  Should  the  heading  be  small, 
the  blower  is  hooked  to  the  standard 
6^-in.  hole.  If  the  ore-run  is  two  or 
three  drifts  wide,  a  6|^-in.  hole  is 
reamed  to  8-in.  or  10-in.  size.  Should 
reaming  be  deemed  inadvisable,  a  new 
hole  is  drilled.  It  is  an  established 
rule  to  run  surface  casing  in  all  chum 
drill  holes  showing  pay  ore,  so  that 
they  can  be  used  later  for-  ventilation. 

In  the  large  sheet-ground  areas,  air 
circulation  is  materially  assisted  by 
setting  a  5-ft.  Jeffrey  Aero  vane  fan 
underground  just  behind  a  drill  hole 
that  has  a  blower  on  it.  A  small  water 
spray  freshens  the  air  and  removes 
dust. 

During  extremely  hot  weather,  large 
surface  blowers  are  used  on  three 
shafts.  The  discharges  of  the  blowers 
are  10  to  15  ft.  below  the  shaft  collars, 
j  At  night  trap  doors  are  dropped  over 
I  the  shafts. 

Unwoterihg 

The  water  table  has  been  lowered  to 
such  a  level  that  large  capacity  pumps 
are  not  now  required  to  hold  the  water 


TAKING  UP  slope  "iloor"  with  a  tripod-mounted  drill 


at  the  working  levels.  In  the  Baxter 
area,  which  has  been  opened  since  the 
war  demand  for  zinc,  considerable 
water  has  to  be  pumped.  Five  turbine, 
pumps  are  operating  at  the  Leopard 
and  Paxson  mines  and  pump  4,500  gal. 
per  min.,  and  one  more  is  to  be  in¬ 
stalled  in  a  new  shaft  that  will  prob¬ 
ably  throw  750  gal.  per  min.  In  the 
Picher  area  there  are  two  main  com¬ 
munity  pump  stations,  both  turbine- 
pump  equipped,  that  throw  about  4,300 
gal.  per  min. 

Including  Missouri  operations,  20 
turbine  pumps  are  in  operation.  Eleven 
triplex  pumps,  6-  to  10-in.  in  size,  are 
in  use  and  four  multiple-stage,  centrif¬ 
ugal  pumps,  plus  numerous  small 
throw-over  pumps  are  working  cur¬ 
rently.  Missouri  operations  are  pump¬ 
ing  about  18,000  gal.  per  min.  This  is 
due  to  the  mines  being  flooded  a  few 
months  ago.  The  estimated  ordinary 
gallonage  pumped  by  this  company  in 
the  Tri-State  area,  including  Galena, 
Kan.,  operations  and  community 
pumping,  is  approximately  13,000  gal. 
per  min. 

A  permanent  pump  crew  is  main¬ 
tained,  and  a  large  truck  with  a  boom 
and  winch  capable  of  handling  the 
largest  pump  is  part  of  their  equip¬ 
ment.  Corrosion  is  retarded  by  paint¬ 
ing  the  rods  with  a  rubber  paint.  ■ 
Equipment  is  now  under  order  that 
will  metallize  pump  rods  and  other 
parts  with  stainless  steel,  to  resist  the 
corrosive  action  of  some  mine  water. 
Trouble  with  acid  water  is  met  when 
old  mines  are  opened  in  which  the 
water  has  .  been  in  contact  with  sul¬ 


phides  that  have  had  a  chance  to  oxi¬ 
dize  during  prior  mining  operations. 
In  some  cases,  corrosion-resistant  alloy 
pumps  have  been  eaten  in  a  few  days. 

Some  experiments  are  being  made 
with  the  Rusta-Restor,  at  the  Mehunka 
mine,  where  inflowing  water  has  a  high 
acid  reaction.  This  method  provides 
cathodic  protection  by  means  of  a 
small  mercury-arc  rectifler.  Since  this 
equipment  has  been  in,  it  has  not  cor¬ 
rected  the  trouble  entirely,  but  a  defl- 
nite  decrease  has  been  noted  in  pump- 
part  replacements  due  to  corrosion. 

Mine  Accounts 

The  mine  department  requires  sev-- 
eral  kinds  of  reports.  ,A  record  is 
kept  of  each  driller,  giving  height  of 
ground,  drill  number  and  make,  holes 
drilled,  feet  drilled,  tonnage  broken, 
repairs  used,  steel  broken,  and  bits 
used.  The  mine  clerk  compiles  these 
data  by  mines,  as  well  as  mechanical 
loading  reports  covering  each  type  and 
make  of  loader,  man  shifts,  tonnage 
loaded,  and  repairs.  The  two  reports 
that  the  ground  foremen  look  forward 
to,  to  recheek  themselves,  are  (1)  a 
weekly  organization  report  showing 
average  number  of  men  by  occupation, 
total  number  employed,  tonnage  hoist¬ 
ed,  tons  per  man,  and  tons  per  drill 
shift;  (2)  a  monthly  report  showing 
total  tonnage,  concentrates  produced, 
pounds  of  concentrates  produced  per 
man  shift,  pounds  of  powder  used  per 
ton  broken,  and  average  dry  weight  of 
cdns.  or  skips  hoisted,  which  .  shows 
whether  the  cans  or  ears  are  being 
'  properly  filled. 
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TRANSPORTATION 


Moving  160,000  carloads  per  year  of  ore  to  the  Central 
mill,  concentrates  to  smelters,  and  chats  to  market,  efficient 
transportation  is  vital  to  the  success  of  centralized  milling 


H.  A*  GrOyi  General  Traffic  Manager  and  R.  J.  Stroup,  Superintendent  of  Tri-State  Transportation 


Complex  Dispatching  Job 


Timing  of  train  movements  to  the 
various  hoppers,  of  which  there  are  » 
about  fifty,  must  be  arranged  so  that  [ 
no  hoisting  will  ever  have  to  be  t 
stopped  because  a  hopper  is  full.  How¬ 
ever,  there  must  be  enough  ore  when 
the  train  arrives  to  make  as  nearly 
as  possible  a  500-ton  lot.  To  achieve  it 
a  balance  requires  calculations  and  t 
judgment  involving  a  mass  of  detailed  i 
information.  Also,  the  daily  tonnage  I 
to  the  mill  must  be  spread  out  will.  | 
fair  uniformity  over  the  24-hou]’  | 
period.  At  15,000  tons,  the  primary'  f 
crushing  plant  is  very  near  to  capac-  i 
ity.  Such  a  tonnage  cannot  be  ban-  ; 
died  if  ore  is  not  kept  right  up  against 
the  crushers  every  minute  of  a  24-hour  h 
day.  Inasmuch  as  about  95  percent  of  fj 
this  tonnage  is  mined  between  7 :30  J; 
a.m.  and  4:00  p.m.,  there  is  a  tre-  | 
mendous  peak  to  level  out,  a  problem  8 
which  is  complicated  by  the  existence  fl 
of  many  small-capacity  field  hoppers.  I 
Telephone  communication  is  main-  I 
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The  transportation  department  is 
responsible  for  the  movement  of 
all  materials  in  and  out  of  all 
mills  and  smelters,  all  truck  and  rail- 
rate  adjustments,  all  rationing  of  gaso¬ 
line,  tires,  trucks  and  other  materials 
pertaining  to  transportation,  and  all 
contractual  obligations  in  relation  to 
transportation.  The  superintendent  of 
transportation  in  the  Tri-State  area  is 
in  charge  of  surface  construction  and 
maintenance,  including  hoppers  and 
railroad  tracks,  and  of  the  actual  train 
and  truck  operations  and  chat  loading. 
Always,  the  aim  has  been  to  alter  or 
modify  transportation  to  fit  the  needs 
of  the  mines,  mills,  and  smelters,  rather 
than  alter  production  to  fit  a  rigid 
transportation  system. 

It  was  realized  that  the  success  of 
any  central  milling  enterprise  depend¬ 
ed  largely  on  two  factors :  First,  an 


adequate  and  cheap  transportation  or 
gathering  system  to  bring  the  ores 
from  the  various  widely  scattered 
mines  to  the  mill,  and  second,  a  posi¬ 
tive  and  accurate  method  of  handling, 
weighing,  sampling  and  accounting  for 
every  equity  involved  in  every  lot  or 
unit  of  ore  received. 

To  fulfill  the  first  requirement, 
namely,  transportation  of  ores  from 
the  mines  to  the  mill,  standard-gage 
railroad  e<juipment  was  decided  upon, 
to  be  supplemented  by  trucks  which 
would  handle  tonnages  from  places 
inaccessible  to  rail  haulage,  or  low- 
tonnage  properties  whose  output  would 
not  justify  the  expense  of  a  railroad 
track  and  hopper  installation.  Ar¬ 
rangements  were  worked  out  with  the 
Frisco  railway  and  the  Northeast  Okla¬ 
homa  railroad  to  operate  company 
trains,  with  company-employed  crews. 


and  company-owned  power,  over  their 
tracks  within  the  mining  area. 

The  company  built  and  maintains 
the  7  miles  of  track  within  the  Central 
mill  yards,  and  approximately  24 
miles  of  track  in  the  field  leading  from 
the  Frisco  and  Northeast  Oklahoma 
tracks  into  the  various  mines  and  into 
the  Bird  Dog  mill.  Three  steam  loco¬ 
motives  are  used  in  connection  with 
17  company-owned  40-ton,  Western 
drop-door,  side-dump  cars,  and  24 
Western  hopper  cars  of  70-ton  capac¬ 
ity,  all  with  air-operated  dumps.  This 
is  the  equipment  that  handles  the  ore 
from  the  mines  to  the  mills.  A  water 
system,  a  mechanical  coal  loader  from 
a  coal-storage  hopper,  an  ash-disposal 
pit,  and  repair  pit,  are  used  in  servic¬ 
ing  the  equipment.  During  severe 
cold  weather,  when  ore  is  received  at 
the  mill  frozen  in  the  cars,  it  is  thawed 
in  a  specially  constructed  and  heated 
building  holding  six  cars  at  a  time. 


ORE  TRAIN  dumping  into  one  of  the  Central-mill  underground  hoppers 
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tained  to  all  field  shafts  and  the  pro¬ 
gress  of  hoisting  at  the  major  prop¬ 
erties  is  checked  frequently.  A  chart 
or  schedule  of  the  probable  time  of 
filling  of  each  hopper  is  kept,  revised, 
and  verified  many  times  each  day  as 
new  information  is  received.  Trains 
must  be  dispatched  to  the  hoppers  as 
they  fill,  getting  there  before  hoisting 
stops  so  that  dispatch  cards  can  be 
punched,  yet  late  enough  to  secure  the 
maximum-size  train  load. 

Among  the  many  other  factors  to 
be  considered  in  dispatching  trains — 
always  bearing  in  mind  that  there  must 
be  reasonable  uniformity  in  the  rate 
at  which  the  ore  is  received — are : 
lengths  of  haul,  which  vary  from  a 
quarter-mile  to  eleven  miles;  to  make 
work  come  out  in  even  shifts  to  keep 
down  overtime  to  avoid  having  periods 
at  the  ends  of  shifts  too  short  to  make 
another  trip;  interference  from  other 
trains;  probable  loading  time,  which 
is  variable  depending  on  the  nature 
of  the  ore  and  design  of  the  loading 
chutes;  and  the  tonnage  received  by 
trucks  and  from  the  more  remote  hop¬ 
pers  by  transit  rate. 

This  very  important  phase  of  the 
work  involves  decisions,  and  correct 
decisions,  every  hour  of  the  day  and 
night.  An  hour  of  carelessness  can 
transform  this  ordinarily  smooth-run¬ 
ning  operation  into  a  horrible  mess. 
About  160,000  loaded  cars  of  ore,  chat, 
concentrates  and  supplies,  enter  or 
leave  the  Central  mill  yards  in  a  year. 
As  an  empty  must  be  handled  for 
each  load,  it  can  be  seen  that  continu¬ 
ous  vigilance  must  be  exercised  to  get 
the  trains  in  and  out. 

Truck  Haulage 

In  addition  to  handling  ores  by 
standard-gage  trains,  a  fairly  large 
tonnage  is  derived,  generally  5  to  15 
percent  of  the  total,  via  trucks.  Many 
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small  mine  operations  are  not  large 
enough  to  warrant  the  expense  of  con¬ 
structing  a  track  to  each  property. 
Ore  from  such  properties  is  handled 
by  truck  to  the  mills.  In  many  cases 
these  properties  do  not  have  hoppers. 
In  such  cases  the  ore  is  dumped  on 
the  ground,  where  300  to  500  tons  is 
allowed  to  accumulate.  Then  it  is 
picked  up  by  a  trailer-transported 
power  shovel,  loaded  into  trucks,  and 
hauled  to  the  mills. 

This  trucking  is  done  by  contract. 
The  company  does  not  operate  any 
trucking  equipment  of  its  own  in 
handling  ores.  The  trucks  in  general 
use  are  semi-trailer  hoppers  of  10-ton 
capacity  with  bottom-drop  doors  that 
trip  upon  mounting  the  receiving  hop¬ 
per  at  the  mill  and  latch  shut  auto¬ 
matically  as  the  trucks  drive  off  the 
hopper. 

Through  this  medium  of  transpor¬ 
tation,  milling  facilities  that  could  not 
otherwise  be  had  are  opened  to  the 
small  operator.  During  the  past  two 
years  this  service  has  handled  approxi¬ 
mately  25,000  tons  monthly. 

Unit  System  Employed 

To  assure  a  positive  and  accurate 
method  of  handling,  weighing,  and  ac¬ 
counting  for  every  equity  involved,  the 
lot,  or  unit,  idea  is  carried  completely 
through  the  origin,  transportation, 
weighing,  sampling,  assaying  and  ac¬ 
counting  stages.  Each  hopper-full, 
generally  400  to  500  tons,  constitutes 
a  lot  or  unit,  and  carries  a  serial  num¬ 
ber.  This  lot  constitutes  a  train  load. 
It  is  weighed  separately  over  auto¬ 
matic  recording  scales,  then  dumped 
into  a  separate  receiving  hopper.  Upon 
being  drawn  into  the  mill  each  lot  is 
sampled  and  assayed.  The  weights 
and  assays,  together  with  mill  per¬ 
formance  data,  are  the  basis  of  cal¬ 
culations  to  arrive  at  the  theoretical 


concentrate  production  from  that  par¬ 
ticular  unit  or  lot  in  dollars.  The 
mill  is  “checked  out”  monthly,  which 
consists  of  putting  actual  production 
against  the  theoretical  production  and 
making  whatever  adjustment  is  indi¬ 
cated  with  the  shipper  or  equities  in¬ 
volved. 

Elaborate  precautions  are  taken  to 
insure  against  any  lot  going  astray  or 
becoming  mixed  with  any  other  lot 
until  after  the  sampling  stage,  when 
all  identity  is  lost  and  ores  are  mixed. 
A  designating  punch  mark  on  the  dis¬ 
patch  card  brought  back  by  the  train 
crew  is  proof  that  the  crew  has  been 
to  that  particular  hopper  and  not  to 
another.  Weights  are  stamped  auto¬ 
matically  on  this  card  by  a  Streeter- 
Amet  weighing  device  while  the  train 
moves  slowly  across  the  scales.  At 
this  point  the  interlocking  mechanism 
begins  to  guide  each  lot  of  ore.  Through 
a  conventional  railroad  light  signal 
system  a  train  is  admitted  to  a  given 
track  to  dump  in  a  certain  hopper. 
The  train  cannot  dump  into  a  hopper 
until  that  hopper  is  empty  of  the  pre¬ 
ceding  lot.  Primary  crushing  is  inter¬ 
locked  with  train  movements  and  sam¬ 
ple  mill  operations,  these  three  opera¬ 
tions  being  coordinated  by  a  machine 
which  practically  eliminates  the  hu¬ 
man  element.  This  interlocking  mech¬ 
anism,  which  was  built  by  the  Union 
Switch  &  Signal  Co.,  is  electro-pneu- 
matically  operated,  and  although  quite 
complicated  in  construction,  is  simple 
in  operation.  It  has  been  in  satisfac¬ 
tory  service  since  being  installed  at  the 
beginning  of  operations  of  this  plant 
in  1932.  The  sample  mill  is  under  the 
control  of  one  arm  of  the  interlocker. 

When  the  company  decided  to  un¬ 
water  the  Oronogo-Webb  City  field 
and  revive  mining  there,  the  problem 
arose  whether  to  build  new  mills  in 
that  area  or  to  utilize  the  mill  capac¬ 
ity  already  available  in  the  Pitcher 
field.  In  order  to  make  the  latter  al¬ 
ternative  feasible,  low-cost  transporta¬ 
tion  was  necessary.  The  problem  was 
submitted  to  the  railroads,  which  read¬ 
ily  saw  the  necessity  for  granting  a 
favorable  rate.  A  transit  rate  is  now 
published  which  permits  the  company 
to  load  these  ores  into  cars  on  tracks 
built  by  itself  in  the  Missouri  fields, 
and  move  them  at  the  regularly  estab¬ 
lished  transit  freight  rate.  Until  flood 
hit  the  Tri-State  area  in  May  1943,  the 
company  was  moving  approximately  30" 
cars,  or  1,800  tons,  daily  by  this 
method.  This  broadened  the  scope  of 
the  central  milling  operation  from  a 
radius  of  approximately  11  miles  to 
60  miles  and  has  been  an  important 
contributing  factor  towards  the  pro¬ 
duction  of  zinc  for  the  war  effort. 

Concentrate  Loading 

The  above  outline  will  give  some 
idea  of  the  method  used  in  the  hauling 
of  ores  from  the  various  mine  loca- 
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THESE  lO-TON  semi-trailer  trucks  with  bottom-dump  hoppers  are  used  by  prirate  con¬ 
tractors  to  haul  ore  from  many  smaller  mines  to  Eagle-Picher's  mills 


COARSE  CHAT,  the  tailing  oi  the  heavy-media  plant,  is  much  in  demand  for  ballast 
and  for  concrete  work,  shipments  often  exceeding  300  carloads  daily 


tions  into  the  concentrators.  After 
the  concentrates  are  produced,  they 
must  then  be  shipped  to  smelters.  At 
the  Central  mill,  modem  loading  meth¬ 
ods  have  been  worked  out.  The  con¬ 
centrates  are  taken  directly  from  the 
mill  by  conveyor  system  into  hoppers 
adjacent  to  the  loading  track,  and  from 
these  storage  hoppers  are  conveyed 
into  standard  railroad  box  ears  and 
rehabilitated  stock  cars  (stock  cars 
with  boxes  inside  capable  of  holding 
concentrates).  Inside  the  box  cars  an 
automatic  mechanical  backer  is  placed, 
which  throws  the  material  to  either 
end  of  the  cars.  The  cars  rest  on 
scales  while  being  loaded,  so  that  the 
weight  is  ascertained  at  the  time  of 
loading. 

However,  the  Central  mill  is  the 
only  one  in  the  area  that  is  equipped 
with  mechanical  loading  direct  from 
mill  to  car.  At  the  other  mills  it  has 
been  necessary  to  truck  from  mill 
bins  to  railroad  sidings,  shoveling  the 
concentrates  from  mill  bins  into  trucks 
and  from  trucks  into  cars  by  hand. 
This  method,  however,  is  now  being 
altered  to  handle  this  material  mechan¬ 
ically.  The  company  is  using  a  trac¬ 
tor-type  lift  shovel  capable  of  shovel¬ 
ing  the  concentrates  from  mill  bin  into 
trucks.  The  trucks  are  equipped  with 
automatic  dumps  and  will  drive  over 
a  ramp  and  dump  the  concentrates 
into  a  hopper  that  is  fitted  with  a 
conveyor  system.  This  conveys  the 
concentrates  into  railroad  cars  and 
onto  a  car  backer,  which  throws  the 
material  into  the  ends  of  the  ears. 

Chat  Utilization 

Chat  loading  also  comes  under  the 
jurisdiction  of  the  transportation  de¬ 
partment.  Approximately  70  percent 
of  the  mill  feed  is  discarded  in  the 
form  of  coarse  chats.  The  remainder 
goes  into  concentrates  and  flotation 
tailings.  The  latter  are  finer  ground 
and,  if  mixed  with  the  coarse  chats, 
would  bring  down  their  quality  for 
many  uses.  The  flotation  tailings  are 
pumped  and  impounded  in  ponds  sep¬ 
arately  from  the  other  mill  tailings. 

During  the  operation  of  the  Cen¬ 
tral  mill  from  the  start  until  1939  it 
was  operated  according  to  orthodox 
practices  in  the  Tri-State  area,  there¬ 
fore  the  resulting  coarse  tailings  were 
approximately  ^-in.  diameter.  How¬ 
ever,  in  1939  the  company  installed  a 
differential-density  cone  with  the  re¬ 
sult  that  most  of  the  tailings  were  of 
14-in.  size.  Large  quantities  of  the 
chats  frotn  this  area  have  always  been 
used  for  railroad  ballast,  and  because 
the  coarser  chat  resulting  from  the 
new  method  of  concentration  made  a 
much  more  desirable  ballast  than  had 
ever  been  produced,  the  demand  for 
chats  increased  sharply.  Also,  during 
the  years  1941  and  1942  considerable 
shipments  were  made  to  war  plants. 
The  use  at  war  plants  consisted  largely 


of  ballast  for  their  extended  railroads, 
highway  construction  within  the  plants 
and  concrete  construction,  both  in 
structures  and  runways  for  military 
airfields. 

This  material  is  essentially  chert  and 
jasperoid.  It  is  very  hard,  and  will 
scratch  glass.  Cylinders  made  of  this 
material,  using  orthodox  testing  meth¬ 
ods,  show  strength  tests  far  above  the 
standards  used  in  government  specifi¬ 
cations  for  concrete  work;  also,  the 
material  meets  the  freeze  and  thaw 
tests  set  out  in  these  specifications.  At 
present  the  gradation  of  this  product 
is  all  minus  14  in.,  plus  30-mesh,  and 
grades  between  these  two  sizes  in  al¬ 
most  straight-line  proportions. 

Production  of  chats  at  the  Central 
mill  averages  between  8,000  to  10,000 
tons  daily.  Demand  at  present  is  tak¬ 
ing  the  entire  output  and  there  is 
practically  no  stockpile  available. 

Potentialities  oi  Chats 

Looking  to  the  future,  considerable 
research  is  now  being  done  to  extend 
the  uses  of  this  material  into  other 
lines.  Tests  are  now  under  way  to 
determine  whether  or  not  the  use  of 


chats  can  be  increased  in  concrete 
work,  such  as  highways,  airport  run¬ 
ways,  structures,  and  also  in  bitumin¬ 
ous  mixtures  for  blacktop  roads.  Par¬ 
ticular  stress  is  being  placed  on  the 
desirability  of  this  material  for  wear¬ 
ing  surfaces  on  bituminous  roads  and 
also  the  use  of  the  coarser  material 
with  a  finer  aggregate,  generally 
known  as  a  sweetener,  to  bring  up  the 
grade  of  the  aggregate  for  concrete 
making  and  cut  down  the  use  of 
cement,  thus  obtaining  adequate 
strength  at  lower  cost. 

Research  is  also  being  extended  to 
find  a  usage  for  the  finer  tailings.  This 
material  has  a  screen  analysis  of  minus 
30-mesh  down  to  300-mesh;  and  has 
the  same  physical  characteristics,  other 
than  size,  as  the  coarse  tailings.  Up 
to  date  no  market  has  been  developed 
for  the  sale  of  this  material. 

Thus,  the  company  is  fortunate  in 
having  been  able  to  convert  what  is 
ordinarily  a  source  of  considerable  en- 
pense,  namely  tailings  disposal,  into 
a  source  of  revenue  and  in  being  able 
to  enjoy  the  satisfaction  which  comes 
from  putting  a  wsste  material  into 
service  for  better  living. 
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CENTRAL  MILL 

Centralized  milling  has  brought  the  Tri-State  district  lower 
concentration  costs,  improved  metallurgical  efficiency,  in¬ 
creased  flexibility,  and  longer  life  for  small  or  old  mines 


Elmer  Isern,  Geneial  Superintendent  of  Concentrators 


At  present  Eagle-Picher  is  oper¬ 
ating  four  of  its  own  concen¬ 
trators  in  the  Tri-State  district, 
with  a  combined  capacity  of  18,000 
tons  per  day,  plus  a  1000-ton  mill 
which  it  operates  as  agent  for  Metals 
Reserve  Co.  Also,  the  company  has  a 
250-ton  flotation  mill  at  Sahuarita, 
Ariz.,  and  is  just  starting  a  750-ton 
flotation  concentrator  at  Taxco,  Guer¬ 
rero,  Mexico.  However,  inasmuch  as 
the  Mexican  and  Arizona  mills  are 
typical  of  flotation  mills  handling  com¬ 
plex  ores,  and  the  company’s  smaller 
Tri- State  mills  are  of  a  type  that  has 
been  repeatedly  described  in  the  liter¬ 
ature  of  Tri-State  practice,  this  discus- 
'ion  is  confined  to  the  company’s  large 
Central  mill,  which  represents  the  most 
I  modern  and  efficient  Tri-State  metal¬ 
lurgical  practice. 

The  mineralogy  of  Tri-State  sul¬ 
phide  ores  is  simple.  The  ore  minerals 
are  sphalerite  and  galena,  much  of 
which  is  coarse  and  easily  separated 
by  simple  gravity  methods.  The  great 
bulk  of  the  gangue  is  chert  and  jas- 
’  ])eroid,  with  lesser  amounts  of  lime¬ 
stone  and  minor  amounts  of  dolomite 
and  pyrites.  Virturally  all  of  the  ore 
and  gangue  can  be  separated  by  grind¬ 
ing  to  35-mesh.  Although  a  limited 
amount  of  ore  ,  being,  milled  to-day 


runs  as  high  as  nine  percent  combined 
zinc  and  lead  sulphide  content,  the 
average  contains  about  four  and  a  half 
percent.  Many  shipments  average  less 
than  three  percent,  or  about  two  per¬ 
cent  recoverable  lead  and  zinc  (me¬ 
tallic  basis)  in  concentrate  form. 

Breaking  a  Tradition 

Since  the  first  World  War,  most  of 
the  lead  and  zinc  products  of  this  dis¬ 
trict  have  come  from  the  Picher  fleld, 
which  is  located  in  Kansas  and  Okla¬ 
homa.  The  greater  part  of  the  field 
was  restricted  Indian  territory  and  the 
owners  of  the  land  were  wards  of  the 
government,  which  demanded  in  their 
leases  that  a  mill  be  built  upon  each  40 
acres.  Because  of  this  ruling,  the 
Picher  field  became  a  district  of  many 
small  mills,  few  having  capacities  in 
excess  of  720  tons.  Under  the  price 
stimulus  caused  by  the  first  World 
War,  great  numbers  of  these  mills  were 
built  and  continued  to  be  built  until 
1926,  when  this  district  boasted  227 
mills  in  operation.  Up  to  this  time 
the  mines  were  rich  and  the  prices 
received  for  concentrates  were  high, 
but  even  so,  many  operators  were  be¬ 
ginning  to  realize  that  their  mines  were 
rapidly  approaching  the  point  where 
each  40  acres  would  not  be  able  to  sup¬ 
port  its  own  individual  mill. 

Custom  milling  on  a  batch  basis  had 
been  practiced  to  some  extent,  but  the 
first  mill  in  the  district  where  settle¬ 
ments  were  made  on  the  weights  and 
assays  of  the  ores  received  was  placed 
in  operation  in  1929  by  the  Commerce 
Mining  &  Royalty  Co.,  when  they 
started  the  Bird  Dog  mill  (E&MJ, 
Vol  131  No.  2,  Jan  26  1931)  This 
required  the  issuance  of  new  leases 
giving  permission  to  combine  and  mill 
ores  from  more  than  one  allotment. 

The  Eagle-Picher  Mining  &  Smelt¬ 
ing  Co.  lost  no  time  in, availing  itself 
of  the  advantages  of  this  type  of  cus¬ 
tom  milling  and  when  economic  condi¬ 
tions  in  the  district  were  at  their  low¬ 


est  ebb  (1932),  it  launched  into  the 
construction  of  the  Central  mill,  which 
has  since  been  expanded  into  one  of  the 
largest  zinc  concentrators  in  the  world. 
The  foresight  to  build  the  Central  mill 
at  that  particular  time  has  not  only 
been  of  tremendous  value  to  the  dis¬ 
trict  in  prolonging  its  life,  but  has 
been  of  immeasurably  greater  value 
to  the  government  of  the  United  States 
in  fulfilling  zinc  production  require¬ 
ments  during  this  most  critical  period. 

This  venture  has  made  it  economic¬ 
ally  feasible  for  operators  of  the  dis¬ 
trict  to  “skin”  their  mines  for  the  last 
ton  of  zinc-bearing  ore.  Consequently 
many  mines  are  operating  today  which 
otherwise  would  have  been  “cut  out” 
years  ago.  The  extent  of  this  service 
is  more  fully  appreciated  when  it  is 
lealized  that  the  Central  mill  has 
served  224  mine  operators  so  far. 

The  ability  to  serve  many  mines  at 
the  same  time  has  proven  to  be  one  of 
file  greatest  assets  of  the  Central  mill¬ 
ing  scheme.  Second  only  to  this  feature 
is  the  benefit  derived  from  the  metal¬ 
lurgical  improvements  made  at  the 
Central  mill,  which  became  economic¬ 
ally  feasible  due  mainly  to  the  fact 
that  it  was  a  large  tonnage  operation. 
Incidentally,  because  of  the  type  of 
milling  contract,  the  mine  operators  as 
well  as  the  mill  owner  share  in  the 
advantages  of  the  metallurgical  im¬ 
provements,  even  though  only  the 
latter  is  burdened  with  the  expense  of 
these  improvements.  In  the  last  few 
years  this  increased  metallurgical  effi¬ 
ciency  has  meant  much  to  the  mine 
operators  shipping  to  the  Central  mill. 

Capacity  Greatly  Enlarged 

The  Central  mill  was  placed  in  oper¬ 
ation  in  1932  with  a  designed  capacity 
of  3,600  tons  per  24  hours.  This 
capacity  was  stepped  up  to  5,500  tons 
per  day  by  1938.  The  Heavy  Media 
Separation  process  was  placed  in  suc¬ 
cessful  operation  during  the  first 
months  of  1939,  and  because  of  the 
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PLAN  AND  PRINCIPAL  EQUIPMENT  OF  CENTRAL  MILL 


PRIMARY  CRUSHING  PLANT 

1  Four  400-ton  and  one  250-ton  hoppers 

2  Rogers  48-in.  roller  grizzly 

3  Two  36-in.  Webb  City  jaw  crushers 

SAMPLE  PLANT  AND  STORAGE  HOPPER 

4  Five  50-ton  sample  hoppers 

5  Rogers  24-in.  crusher 

6  Symons  3-it.  standard  crusher 

7  Symons  2-ft.  standard  crusher 

8  Mine  &  Smelter  pulverizer 

9  Shuttle  conveyor — 36  in. 

10  6000-ton  storage  hopper 


;v/'65  \ 


SECONDARY  CRUSHING  PLANT  | 

11  Surge  hopper 

12  Six  Tyler — "Niagara"  5x10  IVz-mesh  ; 

screens 

13  Two  7-it.  Symons  short-head  crushers 

14  Six  Robins  3/16xl/2-in.  mesh  screens  ' 

15  Inclined  remote-controlled  48-in.  belt  | 

feeder 

16  Two  4x8xy8-in.  trommels  | 

17  Two  30-in.  double-belt  drags 

18  1200-ton  cone  feed  hopper  ! 

19  1800-ton  iig  feed  hopper  i 

CONE  PLANT  i 

20  Two  20-ft.  H-M  S.  process  cones  L 

21  Cone  tailings  r 

22  Two  Allis-Chalmers  4x8  tailing  drainage  ! 

screens 

23  Two  Allis-Chalmers  4x12  tailing  wash-  i 

ing  screens  i 

24  Two  3x16  Allis-Chalmers  concentrate  I 

drainage  and  washing  screens 

25  100-ton  cone  concentrate  hopper 

26  Leahy  4x5  tramp  screen 

27  20-ft.  Butchart  thickener 

28  80-ft.  thickener — Dagley  Mig.  Co. 

29  Six  6-cell  Fagergren  flotation  machines 


_ _ *  Hn' \ 
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30  Six  6-cell  Denver  Sub-A  flotation  ma-  [;v 

chines 

31  Four  American  disc  filters 

32  Leahy  tramp  screen  I 

33  Medium-storage  cone 

34  35-ft.  medium  surge  tank 

riG  MILL 

35  3x8  trommel  tramp  screen  j 

36  30-in.  belt  drag  I 

37  Eight  Bendelari  4-cell  rougher  jigs 

38  24-in.  rougher  iig  smittem  drag  J 

39  Two  Bendelari  7-cell  cleaner  {igs 

40  SOO-ton  zinc  concentrate  hopper 

41  Two  Robins  Vt-in.  mesh  5x10  screens 

42  Two  54-in.  loplin  Foundry  rolls 

43  Six  Bendelari  5-cell  cone  concentrate 

rougher  figs  / 


N  ^(© 


Three  Tyrock  4x12 — 7-mesh  screens 
70-ton  secondary  cone  feed  hopper 
lO-ft.  H-M  S.  process  cone 
4x12  tailing  drainage  and  washin 
screen 

3x12  concentrate  drainage  and  washin 
screen 

Ball  mill  feed  hopper 
Four  #86  Marcy  ball  mills 
Four  classifiers — 3  Dorr  and  1  Morse 
Two  8-cell  Fagergren  lead  float  roughei 
One  14-cell  Denver  Sub-A  lead  cleaner 
Two  American  filters — with  pumps  an 
by-pass  to  20-ft.  thickener  (27) 

Two  8-cell  Fagergren  zinc  float  rouqherl 
10-cell  Denver  Sub-A  zinc  cleaner  I 

Two  10x20  Dorrco  filters  { 

Float  zinc  hopper 
Car  loading  conveyor 
Track  scales 

Eight  Butchart  tables  for  high-grad)'’' 
float  sine 

Filter  overflow  thickener 
Moster  drag  overflow  launder 
Thickeners — three  60  ft  and  one  100  t 
Float  toils  pilot  table 


washin 

washin 


TREATING  nearly  hall  the  Tri-State  output,  the  Central  Mill  is  a  boon  both  to  operators  and  to  shippers 


made.  This  crude  concentrate  is  ground 
to  dotation  size  and  floated. 

2.  The  minus  A -in.  plus  35-mesh 
product  is  treated  over  jigs,  where  a 
tailing  is  discarded  and  a  concentrate 
is  made,  which  is  ground  to  flotation 
size  and  floated. 

3.  The  minus  35  mesh  product  is 
t<’eated  over  flotation  machines  along 
with  the  concentrates  from  the  Heavy 
I^ledia  Separation  process  and  jig 
plant.  Here  a  final  tailing  is  discarded 
and  lead  and  zinc  concentrates  are 
made  for  shipment. 

Inasmuch  as  hauling  and  weighing 
are  covered  in  the  article  on  transpor¬ 
tation,  these  subjects  are  here  omitted. 

Primary  Crushing  Plant 

The  four  primary-ore  receiving  hop¬ 
pers,  of  400-ton  capacity  each,  are 
concrete  sub-surface  hoppers  with  tops 
level  with  the  surface  of  the  ground. 
The  hoppers  are  self-cleaning  and  are 
spouted  to  a  60-in.  Rogers  heavy  duty 
pan  feeder  which  discharges  the  feed 
from  any  hopper  over  a  Rogers  roller 
grizzly,  then  into  two  36-in.  Webb  City 
jaw  crushers. 

The  throughput  from  the  roller 


grizzly  and  the  crushed  ore  from  the 
crusher  are  collected  on  a  42-in.  con¬ 
veyor  belt  and  elevated  to  the  top  of  a 
6,000-ton  rectangular  concrete  storage 
hopper,  where  the  mixture  is  distrib¬ 
uted  by  a  shuttle  conveyor.  The  chutes 
from  the  storage  hopper  are  equipped 
with  air-operated  cut-off  gates  which 
are  controlled  from  the  scale  office  and 
are  so  interlocked  that  only  one  gate 
at  a  time  can  be  opened. 

Because  of  the  increase  in  capacity 
of  the  plant  from  3,500  tons  per  day 
to  15,000,  some  equipment  is  very 
much  overloaded.  This  is  particularly 
true  in  the  primary  crushing  plant 
since  it  is  all  underground,  and  to  ex¬ 
pand  it  would  cause  a  serious  shut¬ 
down.  Consequently,  the  pit  feeder 
was  speeded  and  crushers  opened  up. 
There  being  no  room  to  put  in  a  larger 
conveyor  from  the  crusher  pit  to  the 
storage  hopper,  the  speed  of  the  con¬ 
veyor  belt  was  almost  doubled,  and 
where  once  a  35-hp.  motor  pulled  this 
load,  now  a  125-hp.  motor  is  required 
to  pull  the  same  conveyor.  Neverthe¬ 
less,  the  last  pre-war  belt  handled 
7,783,000  tons  of  ore  which  is  40  per¬ 
cent  more  than  was  handled  by  a  previ¬ 
ous  belt  operating  under  a  lighter  load. 


Sample  Mill 

The  sample  mill  has  four  50-ton 
hoppers,  above  which  is  a  revolving 
spout  that  is  electrically  connected  with 
the  chute  gates  of  the  primary  hopper 
so  that  when  any  one  gate  is  opened, 
the  sample  mill  chute  will  automatic¬ 
ally  revolve  and  find  its  position  over 
the  sample  mill  hopper  that  corre¬ 
sponds  to  the  primary  storage  hopper. 
Samples  from  the  truck  storage  hopper 
go  to  a  fifth  sample  hopper,  which  is 
manually  controlled. 

The  flow  sheet  of  the  sample  mill  was 
designed  on  a  theory  of  “cutting  all  of 
the  stream  part  of  the  time.”  Conse¬ 
quently,  an  air  actuated  “flopper  gate” 
was  developed  and  built  by  the  But- 
chart  Manufacturing  Co.  (now  Dagley 
Manufacturing  Co.),  which  is  hinged 
on  a  horizontal  axis  and  made  to  cut 
across  the  stream  of  the  ore  as  it  leaves 
the  conveyor  belt,  so  that  the  entire 
stream  can  be  directed  to  the  sample 
mill.  The  air  to  the  gate-operating 
mechanism  is  controlled  electrically 
an<1  is  usually  set  so  that  it  will  take 
a  sample  for  six  seconds  out  of  every 
minute. 

Each  batch  of  ore  when  weighed 


November,  1943 — Engineering  and  Mining  Journal 


successful  development  of  this  process 
as  well  as  many  other  changes,  the  mill 
today  is  capable  of  handling  15,000 
tons  per  day. 

Incidentally,  the  Central  mill  to  date 
I  Aug.  1,  1943)  has  treated  21,290,472 
tons  of  ore  and  produced  1,163,612 
tons  of  zinc  concentrates  and  164,984 
tons  of  lead  concentrates. 


General  Flow  Sheet 


The  ores  from  the  mines  are  hauled 
to  the  mill  by  standard-gage  railroad 
equipment  or  by  trucks.  The  ores 
from  each  mine  are  hauled  separately 
and  are  weighed  and  sampled  separ¬ 
ately,  after  which  they  lose  their  indi- 
\idual  identity  and  are  mixed  together 
in  a  common  storage  hopper.  In  gen¬ 
eral,  the  treatment  of  the  ores  is  divided 
into  three  phases : 

1.  The  ores  are  crushed  to  minus 
1  \  in.  The  size  minus  l^-in.  plus 
r^-in.  is  treated  by  the  Heavy  Media 
Separation  process  where  a  tailing  is 
discarded  and  a  crude  concentrate 


CENTRAL  MILL  UNITS  shown  here  are,  left  to  right,  chat  loading  plont,  cone  plont. 
cone  plant  storage  hopper,  secondary  crushing  plant,  and  train  dumping  into  undorground 

receiving  hopper 


Tkomw  Korn  Studio,  Joplin 

SCREEN  BATTERIES  in  secondary  crush¬ 
ing  plant  use  desiiming  sprays  to  prepare 
plus  3/ 16-in.  feed  to  cone  plant 


SAMPLING  PLANT  has  cone  crusher,  self- 
cleaning  movable  hopper,  cone  grinders, 
and  sample  cutter.  Mixing  barrel  is  in  well 


receives  a  number,  the  identity  of 
which  is  known  only  to  the  scale  oper¬ 
ator.  The  sample  representing  this 
batch  throughout  the  sample  mill,  pulp¬ 
ing  plant  and  laboratories  is  known 
only  by  this  number. 

In  the  sample  mill  the  original 
sample  is  conveyed  from  the  sample 
storage  hoppers  to  a  24-in.  Rogers  jaw 
crusher,  thence  to  a  3-ft.  Symons 
standard  crusher  set  at  1-in.  opening. 
Under  the  latter  crusher  is  set  another 
sampler,  of  the  same  type  as  the  No.  1 
sampler,  but  built  on  a  smaller  scale, 
which  makes  a  cut  for  3  out  of  even* 
30  seconds.  This  portion  of  the  sample 
is  conveyed  to  a  2-in.  Symons  standard 
crusher  set  at  |-in.  opening,  which  dis¬ 
charges  into  a  revolving  drum  mixing 
barrel,  then  through  a  sampler  similar 
to  Nos.  1  and  2,  except  smaller,  which 
makes  a  2-see.  cut  every  20  seconds. 

At  this  point  the  sample  which  is  0.1 
percent  of  the  weight  of  the  original 
batch  of  ore,  is  allowed  to  collect  in  a 
small  movable  self-cleaning  shopper. 
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This  hopper  with  sample  is  set  on  top 
of  a  Mine  and  Smelter  Supply  Co.  cone 
giinder.  The  slide  gate  from  the  bot¬ 
tom  of  the  hopper  is  removed  and  the 
sample  ground  to  minus  8  mesh,  after 
which  it  is  passed  through  another 
sampler  which  takes  a  2-second  cut 
every  20  seconds.  Out  of  this  portion, 
which  is  now  .01  percent  of  the  weight 
of  the  original  batch  of  ore,  a  5-lb. 
moisture  sample  is  hand  riffled  and 
placed  in  a  tight  can.  The  remaining 
portion  of  the  sample  is  cut  down  once, 
placed  in  a  covered  container  and  sent 
with  the  moisture  sample  to  the  pulp¬ 
ing  plant,  where  samples  are  prepared 
for  the  mine  operator,  the  company, 
and  for  umpire  assay,  if  necessary.  All 
rejects  are  conveyed  to  storage. 

Secondary  Crushing  Plant 

All  ores  are  mingled  and  lose  their 
identity  when  they  pass  the  No.  1 
sampler  and  enter  the  storage  hopper. 
The  ores  are  drawn  from  the  storage 
hopper  by  five  belt  feeders  on  to  a 
36-in.  conveyor  belt  which  delivers  the 
crushed  ore  to  a  long  receiving  bin 
located  above  the  screening  room  of  the 
secondary  crushing  plant. 

The  ores  are  drawn  from  this  bin  by 
six  belt  feeders  on  to  six  5xl0-ft. 
Tyler-Niagara  screens  equipped  with 
1^-in.  sq.  mesh  screen  cloth.  The  over¬ 
size  from  these  screens  is  conveyed  to 
two  7-ft.  Symons  short-head  crushers. 
The  crusher  product  is  returned  to  the 
receiving  bin  ahead  of  the  screens  by  a 


system  of  conveyors,  thereby  making 
the  crushers  in  closed  circuit  with  the 
l^-in.  screens. 

The  undersize  from  the  Tyler- 
Niagara  screens  is  flumed  to  six 
6xl2-ft.  Robins  screens,  which  are 
located  directly  below  and  are  equipped 
withAx^-in.  wire  mesh  screen  jackets. 
A  heavy  spray  of  water  is  played  on 
the  ore  passing  over  these  screens  in 
order  to  free  the  ore  as  thoroughly  as 
possible  of  slimes  and  sands,  to  make 
it  suitable  for  treatment  by  the  Heavy 
Media  Separation  process.  This  minus 
IJ-in.,  plus  /a -in.  portion  is  conveyed 
by  a  system  of  conveyors  to  the  600- 
ton  “cone  plant”  feed  storage  hopper. 

The  undersize  from  the  A-in.  screens 
is  elevated  to  two  belt-type  drags,  the 
overflow  of  which  is  flowed  to  two 
master  drags  located  under  the  jig  mill. 
The  drag  product  is  elevated  to  a  600- 
ton  cylindrical  hopper  which  acts  as 
feed  storage  for  the  jig  mill. 

Briefly,  tlie  function  of  the  second¬ 
ary  crushing  plant  is  to  crush  the 
original  ore  down  to  minus  l^-in.  and 
separate  it  into  three  sizes  to  be  treated 
by  three  different  methods  of  ore  con¬ 
centration;  namely,  the  minus  l^-in., 
plus  ^s-in.  portion  by  Heavy  Media 
Separation  process,  the  minus  iSr-in., 
plus  35-mesh  by  jigs,  and  the  minus 
35-mesh  (drag  overflow)  by  flotation. 

The  main  function  of  the  secondary 
crushing  plant  is  to  produce  properly 
prepared  feed  for  the  cone  plant.  This 
operation  is  very  important  to  the  suc¬ 


cess  of  the  cone  plant,  since  lesser 
amounts  of  sand  and  slime  in  the  cone 
feed  reduce  the  amount  of  treatment 
required  to  keep  the  medium  from  be¬ 
coming  contaminated.  Consequently, 
the  screening  capacity  and  spray  water 
being  constant  factors,  variable-speed 
feeders  are  used  to  feed  each  bank  of 
screens  so  the  operator  has  complete 
control  of  any  variation  in  feed. 

Heavy  Media  Separation  Process 

This  process  is  known  in  the  field 
as  the  “cone  plant”  because  of  the 
shape  of  the  concentrating  tanks.  Two 
such  tanks  are  in  operation  at  the  Cen¬ 
tral  mill  and  may  be  described  as  in¬ 
verted  cones  20  ft.  in  diameter  and 
20  ft.  deep,  equipped  with  a  rugged  set 
of  rakes  which  revolve  at  a  speed 
sufficient  to  help  keep  the  medium  in 
suspension  and  facilitate  removing  the 
tailings  produced  in  this  operation. 

In  operation,  these  cones  are  filled 
with  a  galena  “medium,”  or  slurry, 
which  is  a  portion  of  the  flotation  lead 
concentrates  produced  by  the  mill, 
mixed  with  water  to  obtain  a  gravity 
of  approximately  2.70.  The  prepared 
feed  is  drawn  from  the  cone  feed  stor¬ 
age  hopper  by  an  inclined  48-in.  belt 
feeder. 

In  order  to  keep  from  diluting  the 
medium  in  the  cone,  the  feed  must  be 
kept  below  three  percent  moisture.  This 
is  accomplished  by  spouting  the  feed 
to  one  side  of  the  storage  hopper, 
Avhieh  allows  the  water  in  the  feed  to 
drain  down  the  side  of  the  hopper  and 
out  through  the  screen  portion  of  the 
draw-off  chute.  The  feeder,  being  in¬ 
clined,  also  acts  as  a  dewatering  device. 

The  feeder  has  a  remote  control  and 
recording  arrangement  developed  by 
Bristol  Recording  Co.  to  operate  the 
Reeves  variable-speed  drive  of  the 
feeder,  so  the  operator  in  the  cone 
plant  can  change  the  rate  of  feed  at 
will,  while  these  changes  are  automatic¬ 
ally  recorded  on  a  chart  located  in  the 
mill  office. 

The  above-mentioned  feeder  dis¬ 
charges  its  load  onto  an  inclined  con¬ 
veyor,  where  it  is  elevated  to  the  top 
of  the  cone  plant  and  allowed  to  drop 
into  the  medium  near  the  center  of  the 
operating  cone.  Here  the  separation 
of  the  lighter  and  heavier  particles  of 
the  ore  begins. 

The  action  of  the  rakes  causes  the 
medium  to  revolve  in  the  cone,  which 
carries  the  lighter  particles  of  the  ore, 
or  tailings  nearer  to  the  outer  edge  of 
the  cone,  where  they  are  overflowed 
through  an  opening  about  5  ft.  wide 
into  a  launder  tangent  to  the  cone,  then 
to  two  double-deck  4x8-ft.  Allis-Chal- 
mers  low-head  type  drainage  screens 
in  parallel.  The  lower  deck  is  equipped 
Avith  a  2-mm.  punch  plate  screen.  The 
upper  deck  acts  as  a  protecting  screen 
to  the  lower  deck,  and  has  on  it  a 
^xl-in.  slotted  punch  plate. 


CONE  PLANT  STORAGE  HOPPER,  showing  inclined  feeder  belt  and  dewatering  device 
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TOP  OF  CONE  showing  ioed,  center  feed  ring,  medium  inflow,  and  "floot"  product 
on  medium  surface.  This  unit  discards  60  percent  of  the  mill  feed  os  finished  tailing 


SSSIC  S  S  5?  -1050  -1350  -1725 

^  $  +1350  +1725  +2225 


725  -2225  -295 

225  +2950  +385 

Equivalent,  of  Tyler  Scree 


8  8SS  KJ  8  K 

T  ^  Cp  «p 


Tons 

Kwh. 

Tons 

Tailin 


PARTICLE-SIZE  RANGES 
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Medium  Treatment 

Medium  which  drains  from  the  tail¬ 
ings  is  pumped  back  to  the  top  of  the 
cone.  The  drained  tailings  go  to  two 
4xl4-ft.  single  low-head  Allis-Chalmers 
screens  equipped  with  ^-in.  rotind-hole 
punch  plate,  where  the  remaining  lead 
medium  is  washed  from  the  tailings 
by  specially  designed  sprays.  The 
washed  tailings  are  conveyed  to  waste- 
ore  cars  for  shipment. 

The  heavier  particles  of  ore,  or  con¬ 
centrates,  settle  to  the  bottom  of  the 
cone,  where  they  are  air-lifted  up 
through  the  hollow  shaft  of  the  rake 
mechanism  and  laundered  to  a  3xl4-ft. 
low-head  Allis-Chalmers  screen,  where 
the  medium  is  drained  off  the  first  half 
of  the  screen  and  returned  to  the  top  of 
the  cone.  The  remaining  medium  is 
washed  off  while  the  concentrates  are 
traveling  over  the  final  half  of  the 
screen. 

Medium  washed  from  the  concen¬ 
trates  and  tailings  is  laundered  to  indi¬ 
vidual  trommel  screens  equipped  with 
^-in.  jackets.  The  oversize  is  washed 
and  that  portion  from  the  concentrate 
screen  is  delivered  to  the  concentrate 
belt  while  that  portion  from  the  tail¬ 
ings  screen  is  delivered  to  the  tailings 
conveyor. 

The  medium  recovered  by  washing 
the  concentrates  and  tailings  is  laun¬ 
dered  to  a  20-ft.  Butchart  thickener. 
The  overfiow  of  this  thickener  goes  to 
an  80-ft.  Butchart  thickener.  The 
thickened  medium  from  both  the  20- 
and  80-ft.  thickener  is  pumped  to  a 
6-cell  Fagergren  dotation  machine, 
where  the  cleaned  lead  is  elevated  to 
four  American  disc  filters.  The  filter 
cake  is  conveyed  and  elevated  back  to 


the  medium  storage  cone  to  be  used 
again  in  operating  the  cone. 

The  tailings  from  the  Fagergren  flo¬ 
tation  machine  are  pumped  to  a  six¬ 
cell,  Denver  flotation  machine  where  a 
second  lead  concentrate  is  fnade  for 
shipment.  The  tailings  from  the  latter 
machine  together  with  tlie  overflow  of 
tlie  80-ft.  thickener,  are  pumped  to  the 
drag  circuit  of  the  mill  where  any  re¬ 
maining  zinc  or  lead  is  removed  by  the 
main  mill  flotation  plant. 

Concentrates  from  the  cone  plant  are 
conveyed  to  a  storage  liopper  before 
they  enter  the  main  mill  circuit  for 
further  treatment. 

Medium  Control 

The  actual  operation  of  the  cone 
plant  requires  very  little  skilled  labor. 
The  fluidity  of  the  medium  is  main¬ 
tained  by  close  control  over  the  oper¬ 
ation  of  the  secondary  crushing  plant 
as  well  as  the  medium  cleaning  plant. 
The  float  lead  concentrate  produced  in 
the  mill  is  used  as  medium  in  the  cone 
plant,  while  the  finer  particles  of  the 
used  medium  are  sold  to  smelters.  In 
this  way  the  particle  size  of  the  medium 
is  kept  in  the  range  to  give  maximum 
liquidity  with  a  minimum  settling  rate. 


Cold  weather  decreases  the  fluidity 
of  the  medium  and  also  decreases  the 
efficiency  of  the  plant.  This  condition 
is  partly  overcome  by  increasing  the 
particle  size  range  of  the  medium.  The 
particle  size  range  is  shown  by  the 
chart  on  this  page.  In  operation,  veiy 
close  attention  is  paid  to  the  condition 
of  the  medium  as  this  is  the  one  major 
factor  that  controls  the  efficiency  of  the 
plant.  Irregular  feed  to  the  cone, 
either  as  to  weight  or  tenor,  has  very 
little  effect  on  its  metallurgical 
efficiency. 

Secondary  Cone  Plant 

The  secondary  cone  was  installed  to 
treat  the  minus  ^-in.,  plus  35-mesh 
portion  of  the  ores  and  also  to  retreat 
the  recrushed  primary  cone  concen¬ 
trates  in  the  hope  of  eliminating  jigs 
entirely.  Laboratory  tests  indicated 
phenomenal  savings,  but  these  results 
have  not  been  attained  in  actual  prac¬ 
tice.  However,  the  plant  is  operating 
continuously  on  recrushed  primary 
cone  concentrates,  minus  f-in.,  plus  7- 
mesh,  with  the  hope  of  eventually 
determining  the  reasons  for  the  dis¬ 
crepancy  in  results  between  laboratory 
and  actual  practice. 


EFFICIENCY  AND  COSTS 
OF  THE  HEAVY-MEDIA  SEPARATION  PLANT ' 


IT  IS  SIGNIFICANT  that  the  laboratory 
test  results,  using  acetylene  tetra- 
bromide  as  a  medium,  can  be  dupli¬ 
cated  in  actual  operation  when  treating 
the  plus  A-in.  portion  of  the  Tri-State 
ores,  and  this  is  probably  true  of  any 
other  ore.  The  laboratory  tests  were 
made  with  acetylene  tetrabromide 
medium  of  same  gravity  as  the  average 
top  medium  of  the  operating  cone. 

PREPARATION  OF  CONE  PLANT  FEED 


These  tests  indicated  that  0.1  percent 
by  weight  of  the  tailings  product  was 
illegitimate  material  or  should  have 
gone  with  the  concentrates,  while  10.7 
percent  by  weight  of  the  concentrates 
was  illegitimate  material  and  should 
have  gone  with  the  tailings. 

The  following  is  a  tabulation  of  the 
costs  involved  in  operating  the  primary 
cone  plant: 

Per  Ton  of  Cone  Feed 
medium. 


(This  includes  cost  of  conveying  ore  from  storage  hopper,  cleaning  the 
and  the  secondary  crushing,  screening  and  washing  of  the  ores.) 

Lobor  . $0,030 

Power  .  0.016 


Repairs  &  Supplies: 

Secondary  Crushing  .  0.030 

Screening  .  0.008 

Conveying  .  0.018 

Misc .  0.008 


$0,110 

OPERATION  OF  THE  CONE  PLANT 

Labor  .  0.023 

Power  .  0.015 

Royalty  .  0.050 

Repairs  &  Supplies .  0.023 


0.111 

MEDIUM  LOSS  OF  0.6  LB.  PER  TON  FEED  @  6^  PER  LB .  0.036 


TOTAL  COST  .  $0,257 


'  It  can  be  said,  without  fear  of  con¬ 
tradiction,  that  the  treatment  of  the 
minus  IJ^-in.,  plus  i^-in.  portion  of 
the  Tri-State  ores  is  accomplished  most 
successfully  today  by  the  Heavy-Media 
Separation  process,  from  both  a  metal¬ 
lurgical  and  economic  point  of  view. 
Next  to  flotation,  it  is  proving  to  be. 


withoht  a  doubt,  the  greatest  contribu¬ 
tion  to  the  improvement  of  milling 
practice  for  this  district. 

It  is  interesting  to  compare  the  fol¬ 
lowing  operating  data  of  the  Central 
mill  as  of  today  with  the  last  year’s 
operation  (1937)  before  installation  of 
the  Heavy-Media  Separation  process: 


Tons  ore  milled  per  hour . 

Kwh.  consumed  per  ton  milled  ore 
Tons  qre  milled  per  man  shift . . , 
Tailings  loss — %ZnS  . 


Jig  MiU 

As  stated  above,  the  minus  A -in., 
plus  35-mesh  portion  of  the  original 
feed  is  screened  out  in  the  secondary 
crushing  plant  and  stored  in  the  jig 
feed  hopper.  This  is  flumed  from  the 
hojiper  through  a  tramp  oversize 
screen,  thence  into  a  dewatering  and 
desliming  flrag,  the  overflow  of  which 
goes  to  the  master  drags.  The  drag 
product  is  distributed  by  a  revolving 
•listributor  to  eight  4-cell  Bendelari 
diaphragm  jigs. 

Here  a  jig  tailing  is  made  which  is 


1937 

1943 

Percent 

Change 

..228.00 

522.00 

+129 

. .  7.90 

7.27 

—8 

..  53.90 

71.50 

+33 

. .  1.51 

0.87 

-45 

flumed  to  a  dewatering  drag  where  it 
is  dewatered  and  conveyed  to  tailing 
disposal.  The  concentrates  (or  smit- 
tem)  from  the  jigs  are  cleaned  over  two 
7-cell  Bendelari  jigs  where  finished 
zinc  and  lead  concentrates  are  made 
and  conveyed  to  their  respective  stor¬ 
age  hoppers.  The  zinc  concentrates 
are  conveyed  directly  into  the  railroad 
cars  for  shipment,  while  the  lead  con¬ 
centrates  are  trucked  to  the  railroad 
cars. 

It  was  found  that  the  treatment  of 
minus  A-in.,  plus  35-mesh  portion  of 
the  ore  required  considerably  more  jig¬ 


ging  area  than  a  similar  quantity  of 
minus  ^-in.  feed.  In  fact,  before  any 
suitable  metallurgical  results  could  be 
obtained,  it  was  necessary  to  add  some 
minus  ^-in.  material  to  the  jig  feed. 
This  was  accomplished  by  replacing 
half  of  one  of  the  A -in.  screen  sections 
in  the  secondary  crushing  plant  with  a 
^-in.  square-mesh  jacket. 

The  tailings  from  the  cleaner  jig  cir¬ 
cuit,  together  with  primary  cone  con¬ 
centrates,  which  are  first  ground  to 
minus  J-in.  by  two  sets  of  66-in.  Webb 
City  rolls  in  closed  circuit  with  two 
5xl0-ft.  Robins  screens,  are  further 
treated  over  six  4-cell  Bendelari  jigs  to 
remove  as  much  coarse  free  concen¬ 
trates  as  possible.  These  concentrates 
are  also  sent  to  the  above  mentioned 
cleaner  jigs  for  recleaning  and  final  pro¬ 
duction  of  lead  and  zinc  concentrates. 

The  tailings  resulting  from  the  jig¬ 
ging  of  the  gpx)und  primary  cone  con¬ 
centrates  and  the  cleaner  jig  tailings 
are  screened  over  three  3xl()-ft.  Tyrock 
screens  equipped  with  7-mesh  screen 
cloths.  The  undersize  goes  to  the 
master  drags,  while  the  oversize  is 
treated  in  the  secondary  cone  plant 
which  is  a  small  replica  of  the  primary 
cone  plant.  The  medium  for  this 
plant  is  reconditioned  in  the  primary 
cone  medium  plant.  The  tailings  from 
the  secondary  cone  are  conveyed  to 
waste  while  the  concentrates  are  flumed 
to  the  master  drags.  '  ' 

Master  Drag  and  Boll  Mill 
Section 

The  overflow  water  from  all  of  the 
drags  in  the  mill  together  with  the  con¬ 
centrates  from  the  secondary  cone  go 
to  the  two  master  drags,  which  are  belt- 
type  drags  of  a  size  suitable  to  prevent 
the  overflow  of  particles  too  large  for 
flotation.  "  :  . 

The  drag  product  of  these  drags  is 
the  feed  for  the  ball  mills,  which  is 
further  dewatered  before  delivery  to 
the  ball  mill  storage  hopper.  The  baU 
mill  section  consists  of  four  Marcy  ball  , 
mills,  each  in  closed  circuit  with  a 
classifier.  Three  of  these  are  Dorr , 
classifiers  and  one  a  Morse  Trueline 
classifier. 

The  mineral  in  the  ore  frees  quite  - 
easily  and  a  relatively  coarse  grind  of 
4  percent  plus  35-mesh  is  all  that  is 
required.  For  this  reason,  low-pulp- 
level-type  mills  were  selected  to  pre¬ 
vent  overgrinding.  Classification  at 
this  size  has  proven  difficult,  as  if  only 
pulp  'density  is  relied  upon  to  over¬ 
flow  this  relatively  coarse  product, 
islands  of  sand  form  in  the  classifier 
bath  and  obstruct  all  classification. 
This  condition  is  aggravated  also  by 
the  fact  that  the  ball  mill  feed  is 
thoroughly  deslimed.  Consequently, 
more  than  the  normal  amount  of  agita¬ 
tion  is  needed  in  the  classifier  bath  to 
“pump”  over  the  coarser  grain  sizes. 
The  classifiers  operate  at  a  rake  speed 
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Liner  and  Ball  Wear 
At  the  Central  Mill 

Because  of  the  extreme  abrasive¬ 
ness  of  the  chert  and  jasperoid  in 
Tri-State  ores,  grinding  costs  are  high. 
Feed  and  discharge  liners  are  made  of 
manganese  steel  while  the  shell  liners 
are  made  of  rolled  3-in.  armor  plate. 
The  lifter  bars  are  also  rolled  sections 
of  the  latter  material. 

Following  is  the  average  liner  con¬ 
sumption  per  ton  of  ball-mill  feed: 


Shell  liners  .  0.236  lb. 

Feed  end  liners .  0.066  lb. 

Discharge  liners .  0.020  lb. 


The  average  ball  consumption  is 
3.98  lb.  per  ton  of  feed,  while  the 
average  power  consumption  is  9.72 
kwh.  per  ton  of  ball-miU  feed. 


of  approximately  32  strokes  per  min¬ 
ute  and  are  equipped  with  exceptionally 
wide  blades  at  the  lower  end  of  the 
rakes.  As  the  ores  pack  very  easily, 
this  causes  unusual  strain  and  wear  on 
the  classifier  mechanisms. 


S I  [li  VMO  ■  <  I  H  Hta  ta  !> 


thickened  by  three  60-ft.  and  one 
100-ft.  Butehart  thickeners.  The  over¬ 
flow  of  these  goes  to  the  clear  water 
storage  pond  and  is  reused.  The  un¬ 
derflow  of  the  thickeners  is  pumped 
by  Butehart  diaphragm  pumps  to  the 
flotation  feed  elevator  and  elevated 
along  with  the  ball  mill  classifier  over¬ 
flow  to  the  flotation  machines.  Here  a 
rougher  lead  concentrate  is  made  by 
two  banks  of  8-cell  Fagergren  flotation 
machines  in  parallel.  The  tailings 
from  the  lead  roughers  are  pumped  to 
two  similar  banks  of  flotation  machines 
in  parallel,  where  a  rougher  zinc  con¬ 
centrate  is  made. 

The  lead  rougher  concentrate  is 
cleaned  and  recleaned  by  a  14-cell 
Denver  flotation  machine.  The  flnal 
flotation  lead  concentrates  are  pumped 
to  the  cone  plant  to  be  used  as  medium. 

The  zinc  rougher  concentrates  are 
cleaned  and  recleaned  in  a  10-cell  Den¬ 
ver  machine.  The  final  flotation  zinc 
concentrates  from  this  machine  are  Al¬ 
tered  by  two  10x20-ft.  Dorreo  Alters. 
The  filtered  product  is  conveyed  to  the 
zinc  concentrate  storage  hopper  from 
which  it  is  loaded  into  railroad  cars 
and  shipped  to  the  smelters. 


These  ores  are  very  amenable  to 
flotation  and  require  practically  no 
conditioning.  Machines  with  high 
agitation  and  aeration  characteristics 
are  required  for  best  results. 

Denver  Sub-A  cells  and  Minerals 
Separation  flotation  machines  were 
first  used.  The  latter  have  been  re¬ 
placed  by  Fagergren  flotation  machines 
as  roughers,  while  the  Denver  machines 
are  still  being  used  as  cleaners. 

The  Fagergren  cells,  which  seem  to 
be  ideal^for  these  ores,  are  being  oper¬ 
ated  at  455  rpm.,  and  15  hp.  is  required 
per  cell. 

Reagent  consumption  of  flotation 
feed  is  as  follows: 

Lh.  per  ton 


Lime . 118 

Soda  ash . 126 

Xanthate .  .149 

Aerofloat .  .199 

Copper  sulphate  .  1.223 

Sodium  silicate  .  .069 

Pentasol  frother  124E . 156 


Incidentally,  a  new  rotor  and  stator 
for  these  machines  has  been  devised 
which  eliminates  the  use  of  rubber 


Thomas  Korn  Studio,  Joplin 


FLOTATION  PLANT,  showing,  from  left,  lead  roughen,  reagent  feeders,  float  feed  elevator,  lead  cleonen,  zinc  roughen,  pilot  toble 
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wearing  parts.  The  heads  for  both  the 
stator  and  rotor  are  made  of  chilled 
cast  iron  recessed  to  accommodate 
chilled  li-in.  drill  steel  for  pins,  which 
are  wedged  in  with  shingles.  The 
operating  cost  of  this  assembly  has 
proven  to  be  slightly  less  than  that  of 
the  rubber-covered  parts. 

Production  of  Special 

Flotation  Concentrates 

>  > 

The  Galena  smelter  required  the  pro¬ 
duction  of  a  zinc  concentrate  for  the 
Dianufacttir^  of  pigment  that  had  a 
grain  size  ranging  from  minus  100- 
mesh  to  plus  400-mesh.  The  method  of 
producing  this  concentrate  was  devel¬ 
oped  at  the  Central  mill  by  simply 
treating  the  zinc  flotation  concentrates 
over  eight  Butchart  tables.  Here  an 
intermediate  cut  was  made  to  obtain 
the  minus  100-  to  plus  400-mesh  prod¬ 
uct,  while  the  coarser  and  flner  prod¬ 
ucts  were  thickened,  filtered  and 
shipped. 

Tailings  Disposal 

The  flotation  tailings  are  stored  in  a 
pond  that  covers  approximately  40 
acres.  The  tailings  are  pumped 


tnrougn  an  »-in.  pipe  apxjruxmiaieiy 
one  mile  long  which  is  placed  around 
the  perimeter  of  the  pond.  In  this  way 
the  sands  are  stacked  around  the  edge 
of  the  pond  and  the  waters  are  allowed 
to  drain  toward  the  center  for  reuse. 

The  discharge  end  of  the  primary 
cone  plant  wash  screens  are  double¬ 
decked.  The  upper  deck  is  equipped 
with  |-in.  mesh  jacket  so  that  two  sizes 
of  tailings  can  be  produced,  namely, 
minus  l^-in.,  plus  ^-in.  and  minus 
^-in.,  plus  A-in. 

The  secondary  cone  tailings  and  jig 
tailings  are  collected  together  on  a 
conveyor  belt  and  elevated  to  the  rail¬ 
road  car  loading  terminal  where  they 
can  be  loaded  into  cars  or  conveyed  to 
the  top  of  the  tailing  pile  for  disposal. 

Conveyors  are  so  arranged  that 
either  of  the  cone  tailing  products  can 
be  loaded  into  cars  separately  or  to¬ 
gether,  or  either  or  both  can  be  loaded 
with  the  jig  and  secondary  cone  tail¬ 
ings.  Furthermore,  a  7-ft.  Symons 
short-head  crusher  is  arranged  so  the 
plus  |-in.  size  of  cone  tailings  can  be 
crushed  separately.  Consequently, 
practically  any  combination  of  sizes  of 
“rock”  can  be  made  to  suit  the  ballast 
or  building  trades. 


W.  H.  FREUDENBERG 
Superintendent,  Central  Mill 


POWER 

t 

t 

Possession  of  its  own  plant  has  enabled  partial  control  over  j 
power  costs  and  has  afforded  much  needed  capacity  during  the  J 
war  emergency.  Centralized  compression  has  reduced  air  expense  ] 


George  J.  Stein,  Manager,  Power  Department 


CENTRAL  COMPRESSOR  plant. 


Four  direct-driven  units  handle  2.443  cfm.  at  100-Ib. 
discharge  pressure 


GEORGE  I.  STEIN 


OPERATING  as  a  facility  serv’ing 
mining  and  milling  operations, 
to  which  downtime  is  an  ex¬ 
pensive  luxury,  the  power  department 
measures  its  success  in  terms  of  unin¬ 
terrupted  service,  and  its  costs  as  fac¬ 
tors  in  mining  and  milling  costs.  It 
would  be  a  shallow  basis  for  pride  to 
point  to  low  power  plant  operating 
costs  if  their  attainment  were  in  fact 
outweighed  by  losses  in  mining  and 
milling  due  to  downtime  or  power 
shortage.  By  keeping  a  repair  crew 
sufficiently  large  to  make  repairs  dur¬ 
ing  off-peak  periods,  a  high  operating 
schedule  has  been  maintained  at  a 
high  load  factor. 

Because  of  less  manpower  per  unit 
of  output,  the  use  of  specialized  talent, 
better  repair  facilities,  flexibility,  and 
the  economies  inherent  in  using  large 
compressor  units,  a  centralized  com¬ 
pressor  system  has  saved  60  percent 
of  the  ordinary  cost  of  air  compres¬ 
sion  (3e,  versus  8c.  per  ore  ton). 


By  grouping  the  installation,  re¬ 
pair,  and  maintenance  of  all  electric 
motors  in  the  hands  of  a  staff  of 
specialists,  the  company  has  improved 
efficiency  of  motor  operations  through 
skilled  attention,  routine  inspections, 
and  undivided  responsibility. 

As  the  generating  and  distribution 
of  electricity,,  installing  and  mainte¬ 
nance  of  electrical  equipment,  and 


Power  Plant 


This  diesel  plant  consists  of  three 
2250-hp.  Nordberg  diesel  engines,  each 
driving  a  1600-kw.  2300-volt,  3-phase, 
25-cycle  Westinghouse  generator  with 
40-kw.  direct-connected  exciter,  and 
one  3750-hp.  Nordberg  diesel  engine 
driving  a  2600-kw.,  2300-volt,  3-phase, 
25-cyele  Westinghouse  generator.  These 
engines  run  at  125  r.p.m. 


The  building  housing  these  engines 
is  80x120  ft.  inside  with  a  45-ft.  head- 
room  underneath  the  trusses.  The  build¬ 
ing  is  of  steel-frame  construction,  with 
lock  bond  tile  walls  13  in.  thick,  and 
a  3-in.  concrete  roof  with  Hi-Rib  rein¬ 
forcing.  In  the  basement  are  located 
the  water  circulating  pumps,  centri¬ 
fuges,  filters,  spare  parts,  and  change 


compression  and  distribution  of  air 
over  a  large  area  requires  a  form  of 
cost  accounting  somewhat  foreign  to 
the  usual  mining  and  milling  account¬ 
ing,  a  separate  power  department  was 
established  comprising  the  above  facil¬ 
ities.  The  divisions  of  the  power  de¬ 
partment  are  as  follows:  Power  plant. 
Motor  service,  Central  compressor 
plant. 
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and  wash  rooms  for  the  employees. 

The  switchboard  is  located  on  the 
engine  room  floor.  The  office  and  ma¬ 
chine  shop  building  adjoins  the  power 
plant  building  on  the  north  and  is 
30x80  ft.  The  principal  equipment  in 
the  machine  shop  consists  of  a  Mon¬ 
arch  lathe,  22-in.xl4-ft.,  with  Timken- 
roller-bearing-spindle  and  helical- 
geared-head;  one  Pond  48-in.x24-ft. 
heavy-duty  triple-geared  engine  lathe; 
metallizing  equipment,  and  small  tools. 

Heavy  fuel  oil  is  stored  in  two 
10,000-bbl.  steel  tanks  and  light  oil  is 
stored  in  a  15,000-gal.  tank,  all  located 
above  ground.  Oil  is  brought  to  the 
plant  yard  over  a  switch  leading  off  the 
Northeast  Oklahoma  Railroad.  A  4- 
in.  unloading  rack  permits  four  cars 
being  unloaded  at  a  time.  In  the  un- 


EAELE-PICHER  MINING  & 

POWER  PLANT 

ENGINE  HOURS 


ENOINE  Na-4 


TOTAL 


FOUR  DIESEL-ELECTRIC  units  general* 
10.000  horsepower.  The  largest  and  newest 
unit  is  on  the  left 


HOURS 


TO  DATE 


HOURS 


HOURS  I  TO  DATE 


HOURS 


HOURS  I  TO  DATE 


5JZi.OO 


1.788.75 


19,444.50 


05.50 


S.  1 69.7  5 


4,51075 


50999.00 


027500 


1 4,44  5.00 


loading  pump  house,  a  building  of 
fireproof  construction,  is  a  Blackmer 
pump,  gear-driven  by  a  T^-hp.  motor. 
The  piping  is  so  arranged  that  this 
one  pump  handles  either  heavy  or 
light  fuel  oil,  and  also  can  transfer 
fuel  oil  from  one  tank  to  the  other. 
Each  tank  has  a  heating  coil  of  4-in. 
pipe  with  about  200  sq.ft,  of  heating 
surface  connected  to  the  hot-water  dis¬ 
charge  line  from  the  hot  well  to  the 
spray  pond.  These  hot-water  pipe 
and  fuel  lines  are  enclosed  in  the  same 
insulation  in  order  to  eliminate  as 
much  as  possible  a  temperature  drop 
from  the  fuel  tank  to  the  engine  room. 

The  transfer  pump  house  is  of  sim¬ 
ilar  size  and  construction  to  the  un¬ 
loading  pump  house.  Here  are  two 
pumps,  one  a  No.  2  Viking,  driven  by 
a  5-hp.  Westinghouse  motor  and  used 
for  heavy  oil;  also  a  No.  B  Viking, 
driven  by  a  2-hp.  Westinghouse  motor, 
for  light  oil.  These  pumps  are  arranged 
with  push-button  control,  and  are 
operated  from  the  upper  galleiw  in  the 
engine  room. 

Fuel  oil  storage  for  all  four  engines 
is  carried  in  three  daily  fuel  supply 
tanks  located  on  the  west  wall  just 
beloAv  the  roof.  The  piping  is  so 
arranged  that  any  tank  will  supply  any 
two  engines.  Each  tank  has  two  com¬ 
partments,  one  for  heavy  and  the  other 
for  light  fuel.  Just  below  the  fuel 
tanks  are  the  fuel  oil  filters,  to  which 
the  oil  flows  by  gravity,  and  from  the 
filters  passes  on  to  the  fuel  pumps.  The 
supply  tanks  and  filters  are  provided 
with  heating  coils,  hot  water  for  this 
purpose  being  taken  from  the  jackets 
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28496.50 


98032.75 
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5550.50 
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4209.50 
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131,13800 


41,44800 


2283875 


4524.00 


48970.00 


1464875 


48676.00 


21,73  800 


461000 


50580.00 


4.899.00 


822850 


451850 


54,89850 


855825 


22,782.25 


220722.25 


60666.75 


8982.25 


26.059.50 


240781.75 


881850 

8396.75 


8553.25 

8694.50 


7.42850 


28399.75 

14,719.00 


272,181.50 

28090050 


1432075 
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i{  ENGINE  Na*t 

ENGINE  Na-2 

ENGINE  Na-3 

ElfGINE  NOr4 

TOTAL 

K.W.  H. 

TO  DATE 

K.w.a 

TO  DATE 

K.W.H 

TO  DATE 

K.W.H 

TO  DATE 

K.W.H. 

TO  OATt 

1,681,995 

1,681.995 

1,848758 

1.653.372 

1,658372 

1,653,372 

8179,125 

8179.125 

4,562,550 

8244.545 

4,297,400 

8141,158 

4.642JB00 

8296,17  2 

13502,750 

18681,875 

8488560 

11,728095 

8388700 

1  1,521,858 

8404.250 

1 1,708422 

18268500 

34,950,375 

4.678450 

18408525 

8102,340 

18624,198 

4.5081 1 0 

18208552 

3477,745 

3477,745 

I7,76Q625 

52,71 1,000 

2,017.800 

18421,325 

2.268960 

18898158 

2,441,350 

18646,882 

8152.140 

8629,885 

11,877,250 

64,588.250 

!  1,802,000 

28225.325 

108600 

18998758 

1,468160 

28108042 

1,064,865 

9,694,750 

4,429,625 

69,017.875 

1  2,332.930 
i  2,598550 
’r8l  87,660 

22,558255 

28151,805 

28339,665 

1,728480 

1,587.810 

2j664.970 

28720,238 

28308048 

24.975.018 

1,691.770 

2,412,080 

2,434,410 

21,794,812 

24,208892 

28641,302 

3551,820 

9,411,560 

1 1,478260 

13046.570 

22.458150 

33934,390 

9.108000 

18007,000 

19763500 

78117.875 

94.124.875 
113,888375 

4135.780 

32,475,445 

4.149,005 

29,122.023 

4.493350 

31.134,652 

14148490 

48088880 

28924625 

148813,000 

4,355,260 

38830,705 

4.971,355 

54,093.578 

8298240 

38429.892 

14182.770 

62,265,650 

28804625 

169,617,625 

4268010 

41,098715 

4,778795 

38869,175 

4.399.270 

48829.162 

13058888 

7  8522,450 

28498875 

198116,500 

4768550 

48864,265 

4805,740 

48674,913 

8187,790 

48018952 

13343420 

88665,870 

28804625 

224,222,000 

j  4588085 
18498590 
8888670 
8678390 

58447,350 

58937,940 

68028610 

67,502,000 

8654.070 

8888990 

8362.260 

8381,580 

49.528983 

58217,973 

68588235 

68961,613 

4,898655 

8309,010 

7,048370 

8778115 

58915,587 

57.224,597 

64,273.467 

68048582 

18252,960 

18968910 

14768200 

8142,990 

103918,850 
119,384,740 
154,152,940 
142,29  8  950 

38588750 

38154,500 

38065300 

18977.875 

254610,750 

289,765,250 

32485Q250 

343808125 
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of  the  exhaust  pipe  elbows.  A  higher 
water  temperature  than  is  obtainable 
from  the  exhaust  ells  can  be  supplied 
from  a  coil  of  3-in.  pipe  placed  in  the 
exhaust  pipe.  Normally  the  tempera¬ 
ture  of  the  water  is  regulated  to  keep 
the  fuel  oil  temperature  at  about  120 
deg.  F.  Daily  supply  tanks  and  filters 
are  of  Nordberg  design.  The  engines 
operate  on  heavy  fuel  oil  of  approxi¬ 
mately  12-16  deg.  Be.,  while  the  light 
fuel  oil  is  32-36  deg. 

Lubricating  Oil 

With  the  exception  of  the  power 
and  compressor  cylinders,  lubrication 
to  all  parts  of  the  three  small  engines 
is  supplied  from  a  gravity  system. 
After  passing  through  the  engine,  the 
oil  drains  into  a  Nordberg  gravity- 
type  filter  placed  in  the  basement.  A 
gear-type  pump,  chain  driven  from 
the  engine  shaft,  transfers  the  filtered 
oil  to  the  three  overhead  lubricating 
oil  storage  tanks  located  on  the  same 
level  as  the  fuel  oil  filters,  where  it  is 
again  ready  for  circulation.  These 
storage  tanks  are  equipped  with  cool¬ 
ing  coils  permitting  a  uniform  oil  tem¬ 
perature  to  be  maintained.  All  the 
cooling  water  going  to  each  engine  is 
brought  to  these  coils  through  a  6-in. 
line,  but  a  by-pass  at  the  engine  room 
floor  allows  all  or  a  portion  of  water 
to  be  bypassed,  depending  upon  the 
amount  of  oil  cooling  required.  Dur¬ 
ing  the  winter  it  is  not  necessary  to 
cool  the  oil. 

In  addition  to  purifying  the  oil  by 
gravity  filtration,  a  Honan-Crane  puri¬ 
fier  is  also  used. 

The  drain  piping  of  each  engine  is 
so  arranged  that  the  oil  going  to  any 
filter  can  be  sent  through  the  centri¬ 
fuge  instead,  the  latter  being  in  con¬ 
stant  service.  A  small  belt-driven, 
gear-type  pump  transfers  the  cleaned 
oil  from  the  centrifuge  discharge  tank 
to  the  overhead  oil  storage  tank. 

The  large  engine  has  force-feed  lu¬ 
brication  with  the  exception  of  power 
and  compressor  cylinders,  and,  as  on 
the  other  three  engines,  a  Honan-Crane 
purifier  is  used  for  purifying  the  lubri¬ 
cating  oil. 

Lubricating  oil  for  power  cylinders 
is  purchased  in  tank  ears,  and  is  stored 
outside  the  building  in  a  12,000-gal. 
tank. 

Water  supply  is  obtained  from  a 
deep  well  located  on  the  plant  site. 
The  water,  after  passing  through  the 
engines,  drains  into  a  12-in.  header, 
which  empties  into  the  hot  well.  30  ft. 
wide.  40  ft.  long,  8  ft.  deep,  located 
under  the  machine  shop.  The  pump¬ 
ing  equipment  for  the  water  cooling 
system  is  located  in  the  north  end  of 
the  basement.  Two  pumps  are  pro¬ 
vided  for  discharging  from  the  hot 
well  to  the  spray  pond,  but  only  one  is 
normally  required,  the  other  serving 
as  a  standby.  American-Marsh  centrif¬ 
ugal  pumps  are  used,  having  a  capac¬ 


ity  of  600  g.p.m.  at  75-ft.  head,  be¬ 
ing  direct-connected  to  20-hp.  Westing- 
house  motors  running  at  1,450  r.p.m. 
These  pumps  have  a  6-in.  suction,  and 
4-in.  discharge  into  the  8-in.  spray 
pond  discharge  line.  This  line  ter¬ 
minates  in  24  spray  nozzles. 

From  this  line  a  4-in.  connection  is 
made,  permitting  a  portion  of  this  hot 
water  to  circulate  through  the  heating 
coils  in  the  large  fuel-oil  storage  tanks. 
This  4-in.  line  is  provided  with  a  valve 
to  regulate  the  amount  of  flow  in 
accordance  with  the  oil  temperature, 
and  terminates  in  eight  spray  nozzles. 
The  normal  pressure  carried  on  the 
hot-water  line  is  about  15  pounds. 
From  the  spray  pond,  a  10-in.  intake 
line  leads  to  the  basement,  where  there 
are  three  American-Marsh  centrifugal 
cold  water  pumps.  These  are  of  600- 
g.p.m.  capacity  at  175-ft.  head.  They 
are  driven  by_  50-hp._  Westinghouse 
motors  running  at  1,450  r.p.m.  One 
pump  is  ordinarily  used,  except  on  hot 
days,  when  two  are  required.  The 
arrangement  of  the  piping  also  per¬ 
mits  any  one  of  these  larger  pumps 
being  .used  for  discharging  from  the 
hot  well  to  the  spray  pond,  taking  the 
place  of  the  smaller  hot-water  pumps 
should  the  latter  fail.  These  three 
pumps  discharge  into  a  12-in.  cold- 
water  line  at  a  pressure  of  between 
70  and  75  pounds.  This  12-in.  line 
from  which  the  engine  cooling  water 
connections  are  taken  is  also  connected 
to  the  100,000-gal.  overhead  steel  tank, 
located  about  100  ft.  above  the  ground 
level. 

History 

This  plant  was  built  by  the  Com¬ 
merce  Mining  &  Royalty  Co.  in  1927 
when  the  three  2,250-hp.  Nordberg  en¬ 
gines  were  put  into  operation.  At  that 
time  this  plant  served  the  Commerce 
company’s  mines  and  the  Northeast 
Oklahoma  Railroad,  and  furnished 
standby  service  to  the  City  of  Miami, 
Okla.  Because  of  the  increase  in  min¬ 
ing  operations,  the  fourth  engine,  the 
3,750-hp.  Nordberg,  was  installed  in 
August,  1930.  This  plant  was  oper¬ 
ated  by  the  Commerce  Mining  &  Roy¬ 
alty  Co.  until  December  31, 1938,  when 
its  holdings  were  acquired  by  the 
Eagle-Picher  Mining  &  Smelting  Co. 

At  the  present  time,  this  diesel  power 
plant  is  serving  the  company’s  Central 
mill,  central  electric  compressor  plant, 
machine  shop,  drill  steel  shop,  pulping 
plant,  Cardin  office,  and  the  following 
mines :  Blue  Goose  No.  2,  John  Beaver 


The  motor  service  shop  is  located  in 
a  building  immediately  south  of  the 
power  plant.  This  building  is  40x80 
ft.  and,  in  addition  to  housing  the  mo¬ 
tor  repair  shop,  is  used  to  store  elec- 


No.  2,  Crystal  Central,  Hum-Bah-Wah- 
Tah  No.  1,  Hum-Bah-Wah-Tah  No,  3 
and  See  Sah. 

The  engine  hour  chart  shows  the  ac¬ 
tual  running  hours  for  each  engine  as 
well  as  the  accumulated  engine  hours 
to  date  (July  31,  1943).  The  other 
chart  shows  the  kw.hr.  produced  by 
each  unit,  together  with  the  accumu¬ 
lated  production  to  the  same  date. 

These  two  charts  are  shown  for  two 
reasons;  namely,  to  show  actual  run¬ 
ning  time  and  kw.hr,  production,  and 
to  show  the  demand  for  continuous 
daily  operation  of  this  plant.  It  is  of 
interest  to  note  that  from  January  1, 
1936  to  July  31,  1943,  or  7^  years, 
engine  No,  4  has  run  87  percent  of 
the  elapsed  time.  From  such  a  record 
of  operation,  it  is  obvious  that  com¬ 
paratively  little  time  has  been  allowed 
for  any  major  repairs,  which  is  one 
reason  why  it  is  necessary  to  maintain 
a  larger  repair  crew  than  is  usually  the 
case  in  similar  plants.  What  repairs 
and  adjustments  are  required  have  to 
be  made  during  the  off-peak  load.  In 
fact,  with  the  exception  of  a  few  weeks 
in  1942,  this  No.  4  engine  has  never 
been  off  the  line  from  mechanical 
trouble  more  than  three  days  in  any 
year  since  January  1,  1936. 

These  engines  have  always  operated 
on  very  heavy  residual  fuel  oil  of 
approximately  10-16  deg.  Be.  At  the 
present  time,  fuel  oil  is  shipped  from 
Coffeyville,  Kan.,  and  is  costing  3.3c. 
per  gal.  in  our  tanks.  This  is  a  50 
percent  increase  in  two  years. 

The  operating  personnel  consists  of 
a  plant  superintendent,  an  assistant 
superintendent,  an  operator  and  oiler 
for  each  8-hour  .shift,  machinist  and 
helper,  an  average  of  9  men  on  repair 
crew,  besides  a  watchman  for  each  8- 
hour  shift,  and  an  office  man. 

No  definite  schedule  for  repairs  is 
set  up,  and  repairs  are  made  as.  tests 
or  breakdowns  indicate  a  necessity. 
From  January  1,  1936,  to  the  present 
time  there  has  been  only  one  general 
overhauling  of  these  engines.  This 
was  in  1942,  when  all  crankshafts  were 
checked  for  alignment,  bearings  re¬ 
newed  if  needed,  together  with  a  check¬ 
up  of  all  air,  water,  and  oil  lines. 

Since  1938,  when  the  48-in.  lathe  was 
installed,  this  plant  has  been  machin¬ 
ing  its  cylinder  liners,  piston  heads, 
inner  cylinder  heads  and  many  other 
engine  parts.  This  has  effected  a  con¬ 
siderable  saving,  not  only  in  money, 
but  time,  which  is  a  paramount  fac¬ 
tor  in  wartime. 


trical  supplies,  and  as  an  office.  Motors 
readv  for  service  are  stored  at  several 
places  in  the  field,  particularly  at  the 
Tentral  mill,  where  a  small  repair  shop 
is  maintained  for  servicing  electrical 


Motor  Service 
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EAGLE-PICHER'S  modern  diesel  power  plant.  Machine  shop-office  building  adjoins  on 
right;  compressor  plant  in  background 


equipment  in  that  mill.  At  the  motor 
service  shop  is  the  necessary  equip¬ 
ment  for  making  coils,  winding  motors 
and  testing  them.  All  motor-bearing 
work  is  contracted  by  local  shops. 

At  the  present  time  the  motor  serv¬ 
ice  shop  employs  approximately  25 
men.  with  classifications  as  follows:  1 
chief  electrician,  1  foreman,  5  first- 
class  electricians,  4  second-class  electri¬ 
cians,  6  electricians’  helpers,  4  shop 
men,  2  watchmen,  1  office  man  and  1 
battery  man. 

The  motor  service  is  responsible  for 
the  installation  and  maintenance  of 
all  electrical  equipment  in  mines  and 
mills  in  the  Picher  field,  where  there  is 
now  in  excess  of  24.000  hp.  in  motors 
operating.  The  mines  and  mills  are 


The  central  compressor  plant  ad¬ 
joins  the  power  plant  and  machine 
shop  on  the  north.  The  building  is 
40x110  ft.,  and  is  of  similar  construc¬ 
tion  to  the  power  plant  building. 

The  equipment  consists  of  four 
26^/16x18  Worthington,  Laidlaw-type, 
horizontal,  two-stage,  motor-driven 
compressors  with  five-step  control.  The 
])iston  displacement  of  each  of  these 
compressors  is  2,443  cu.ft.  of  air  per 
minute  at  100-lb.  pressure.  Each  com¬ 
pressor  is  direct-connected  to  a  400- 
hp.  Westinghouse  synchronous  motor. 

Each  compressor  discharges  into  its 
own  air  receiver,  from  which  air  enters 
the  distribution  system,  one  line  going 
north  and  the  other  south.  The  north 
line  serves  the  machine  and  drill  steel 
shops,  and  the  John  Beaver,  Wesah 
Greenback,  Little  Greenback,  Stanley, 
Wilbur,  Webber,  and  West  Side  mines. 
The  south  line  serves  the  Goodeagle 


charged  for  all  service  rendered  and 
material  furnished,  with  the  exception 
of  the  maintenance  of  motors  for  which 
a  monthly  charge  of  15c.  per  hp.  is 
made.  This  charge  covers  the  peri¬ 
odical  inspection  and  servicing  of  mo¬ 
tors  and  starting  equipment,  and  re¬ 
placement  of  motors  in  case  of  a 
“burnout”  or  bearing  trouble. 

This  necessitates  the  motor  service 
having  a  surplus  of  motors  on  hand 
to  replace  immediately  any  motors  not 
in  operating  condition  so  that  as  little 
time  as  possible  is  lost. 

The  motor  service  also  services  all 
electrical  equipment  at  the  power  plant, 
its  transmission  lines  and  sub-station, 
as  well  as  the  system  for  air  distribu¬ 
tion  to  the  various  mines. 


Nos.  1,  3  and  4,  Blue  Goose  Nos.  1  and 

2,  Hum-Bah-Wah-Tah  Nos.  1,  2  and 

3,  See  Sah,  and  South  Side  Nos.  1  and 
2  mines. 

In  June,  1942,  because  of  increased 
production,  as  well  as  the  installing  of 
air-driven  mechanical  loading  equip¬ 
ment,  the  demand  on  the  central  com¬ 
pressor  plant  exceeded  its  capacity, 
and  it  was  necessary  to  augment  this 
plant.  A  company-owned  compressor 
plant  located  one-half  mile  from  the 
air  line  near  the  Wilbur  mine  was 
connected  into  the  system.  This  addi¬ 
tional  capacity  nets  approximately 
2,000  cu.ft.  of  additional  air.  This 
plant  operates  one  shift  daily  while 
the  central  compressor  plant  operates 
two  shifts. 

There  are  9.4  miles  of  pipeline  in 
the  distribution  system,  consisting  of 
one  mile  of  10-in.  line,  2.3  miles  of 
8-in.  line,  2^  miles  of  6-in.  line,  and 


the  balance  4-in.  line.  Seven  miles 
of  this  system  is  cast  iron  pipe,  and 
the  balance  is  steel. 

Pressure  at  100  lb.  is  maintained  at 
the  central  plant.  There  is  a  drop  of 
4.8  lb.  at  the  West*  Side  mine  four 
miles  distant. 

The  central  compressor  plant  was 
built  in  1925,  and  to  date  each  com¬ 
pressor  has  been  operated  in  excess 
of  37,000  compressor-hours. 

The  operation  of  the  central  com¬ 
pressor  plant  is  supervised  by  the 
power  plant  superintendent,  and  all 
repairs  and  adjustments  are  made  by 
the  power  plant  repair  crew. 

Data  and  Costs 

Each  diesel  operator  reports  at  the 
end  of  each  shift  thejime  of  starting 
and  shut  down  of  each  engine,  kw.hr. 
produced  by  each  unit,  light  and  heavy 
fuel  oil  consumed,  lubricating  oil  used, 
temperature  of  ciroulatiug  water,  cyl¬ 
inder  and  piston  discharge  Water,  and 
supplies  usej^...  From  ^hese  data  the 

ent’s  daily  report"  ^^^^he  Ind  of 
each  month,  the  superintendent  sub¬ 
mits  his  “Superintendent’s  Monthly 
Report.”  Other  supplies  used  are 
charged  as  per  invoice  to  the  various 
accounts,  such  as  supplies  and  repairs 
on  each  engine,  repairs  auxiliary  ma¬ 
chinery,  repairs  electrical  equipment, 
repairs  on  sub-station,  repairs  on  dis¬ 
tribution,  rental,  meter  expense  and 
supplies,  repairs  on  buildings,  liabil¬ 
ity  insurance,  fire  and  tornado  insur¬ 
ance,  taxes,  depreciation  .apd  ground 
expense — a  total  of  25  separate  ac¬ 
counts.  A  separate  report  is  made 
each  month,  showing  the  cost  per  kw.hr. 
for  each  of  the  above  25  accounts. 

The  motor  service  keeps  a  complete 
record  of  motors  on  hand,  showing 
date  of  purchase  and  cost,  date  motor 
was  first  put  into  service,  date  motor 
taken  out  of  service,  repairs  made,  etc. 
In  other  words,  a  complete  history  is 
made  of  each  motor. 

Record  is  kept  of  the  cost  of  repair¬ 
ing  motors  and  materials  used,  and  at 
the  end  of  each  month,  a  statement  is 
made  showing  cost  of  labor,  supplies, 
automobile  expense  and  repairs,  depre¬ 
ciation,  liability  insurance,  fire  and 
tornado  insurance,  taxes,  repairs  to 
buildings  and  accessories,  and  expense 
of  dwellings. 

At  the  compressor  plants,  records 
are  kept  each  day  showing  the  com¬ 
pressor-hours  of  each  unit,  from  which 
a  statement  is  made  each  month  show¬ 
ing  the  labor,  electricity  or  gas  used, 
supplies,  lubricating  oil,  repairs  on 
machinery,  repairs  on  distribution,  lia¬ 
bility  insurance,  fire  and  tornado  in¬ 
surance,  taxes,  repairs  to  buildings  and 
accessories,  and  depreciation. 

All  of  the  above  data  are  assembled 
in  the  Miami  office,  and  a  financial 
statement  and  invoice  and  expense 
statement  are  submitted  each  month. 


Central  Compressor  Plant 


THE  TAXCO  UNIT,  Just  before  completion.  From  upper  right,  plant,  iine^re  bin,  ball-mill  plant,  and  flotation  plont;  concentrate 
counterclockwise:  compressor  house,  ore  hopper  and  crushing  conreyor  and  hopper 


D.  C.  MacEallor, 


General  Manager,  Eagle-Picher  Mining  &  Smelting  Co. 


IN  THE  PALL  OP  1941  the  Taxco  zinc 
deposits  were  called  to  Eagle- 
Picher ’s  attention  by  Messrs.  Vau- 
pell  &  Garcia,  engineers  and  geologists 
of  Mexico  City.  A  preliminary  ex¬ 
amination  having  proved  favorable,  it 
was  decided  to  option  the  properties. 

The  exploration  substantiated  the 
hopes  on  which  it  was  predicated,  and 
the  properties  were  acquired.  As  rap¬ 
idly  as  possible  from  this  point,  plans 
were  drawn  up  for  a  700-ton  concen¬ 
trator,  and  construction  started.  Ade¬ 
quate  mining  machinery  was  installed 
and  stope  preparation  commenced.  At 
the  same  time  development  was  carried 
forward  to  expand  the  ore  reserves. 

The  productive  veins  in  this  area 
are  largely  in  shales  but  there  are 
some  noteworthy  deposits  at  the  con¬ 
tact  of  these  shales  with  limestones 
and  in  the  limestone  itself.  In  size  they 
range  from  small  fissures  a  fraction  of 
a  meter  wide  up  to  five  meters  in 
width.  Values  run  all  the  way  from  a 
few  percent  of  zinc  and  lead  up  to 
forty  percent  combined  metallic  con¬ 
tent.  There  is  a  moderate  silver  con¬ 
tent  in  all  of  the  ore  and  some  of  the 
ores  carry  gold. 

Concentration  will  be  effected  en¬ 
tirely  by  dotation.  Ore  will  be  de¬ 
livered  by  a  four-ton  Greensburg  stor¬ 
age-battery  locomotive  and  train  of 
three-ton  side-dump  cars  from  the 


main  haulage  tunnel  directly  to  a  two- 
compartment  storage  hopper  on  the 
side  of  the  mountain  above  the  crush¬ 
ing  plant. 

From  here  the  ore  will  fiow  by  grav¬ 
ity  through  a  24x  12-in.  Webb  City 
jaw  crusher,  and  thence  to  a  3-ft. 


The  ancient  and  picturesque  city  of 
Taxco  in  the  State  of  Guerrero,  a 
hundred  miles  south  of  Mexico  City, 
and  much  frequented  by  tourists,  is 
said  to  he  the  oldest  mining  camp  in 
North  America.  The  Indians  conducted 
mining  operations  there  before  the 
Spanish  conquest.  The  first  tunnel 
started  by  Cortez  is  reported  to  have 
been  driven  there  in  1522.  Silver,  of 
course,  was  the  main  attraction  and  the 
orehodies  were  unbelievably  rich.  Dur¬ 
ing  the  most  prosperous  period,  about 
1560,  the  principal  mine  owner  in  the 
district,  Senor  Jose  de  la  Borda,  is 
said  to  have  taken  out  forty  million 
pesos  worth  of  silver,  most  of  which 
was  shipped  to  Spain.  Zinc  was  ut¬ 
terly  ignored,  although  some  lead  was 
undoubtedly  mined  with  the  silver. 

In  recent  years  there  has  been  some 
production  of  zinc  and  lead  from  the 
camp,  but  its  potentialities  have  re¬ 
ceived  scant  consideration. 


Symons  short-head  crusher  where  it 
will  be  reduced  to  half-inch  size. 

The  crushed  product  from  the 
Symons  will  be  conveyed  over  an  in¬ 
clined  conveyor  equipped  with  a  Mer¬ 
rick  weightometer  to  a  sampling  plant 
located  above  the  ball-mill  hoppers, 
whence  it  will  be  fed  to  two  Marcy 
ball  mills  in  closed  circuit  with  two 
5x24-ft.  Morse  Trueline  classifiers. 

After  being  reduced  to  minus  65- 
mesh  in  the  ball  mills,  the  ground  ma¬ 
terial  will  be  sent  over  six  Fagergren 
cells  for  lead  roughing  and  the  tailings 
from  these,  after  passing  through  two 
12x14  Denver  conditioners,  over  six 
Fagergren  cells  for  zinc  roughing.  The 
product  from  the  lead  roughers  will  be 
cleaned  on  six  Denver  cells,  and  that 
from  the  zinc  roughers  on  six  Fager¬ 
gren  cells.  Lead  concentrates  will  he 
filtered  in  one  4-disk,  and  zinc  concen¬ 
trates  in  five  3-disk,  American  filters. 
Concentrates  will  be  hauled  by  truck 
to  a  loading  station  at  Narango,  a 
point  on  the  National  Railway  system 
15  miles  distant. 

The  electric-powered  compressor 
plant  consists  of  three  Ingersoll-Rand 
type-10  compressors. 

The  name  of  the  operating  organiza¬ 
tion  is  Minas  de  Guerrero,  S.  A.,  a 
wholly-owned  subsidiary  of  the  Eaglo- 
Pieher  Mining  &  Smelting  Go.  Ra^jl 
de  la  Pena  is  manager  of  operations. 
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SAHUARITA  MILL,  WHICH  TREATS  ORE  FROM 


SAN  XAVIER  MINE 


ARIZONA 

OPERATION 


30-IN.  PAN  FEEDER 


12x24-IN.  JAW  CRUSHER 


18-IN.  CONVEYOR 


3XS.FT.  VIBRATING  SCREEN 


E.  D.  Morton. 


If  Manager  of  Western  Operations 


3-R.  CONE  CRUSHER 


IN  December,  1942,  the  Eagle-Picher 
Mining  &  Smelting  Co.  took  a  lease 
and  option  on  the  San  Xavier 
mine  from  the  Empire  Zinc  Co.,  New 
Jersey  Zinc  Co.  affiliate.  This  mine  is 
located  in  Pima  County,  about  20 
miles  south  of  Tucson.  Its  opening 
marked  the  revival  of  an  old  patented 
zinc-lead  mining  property  that  had 
not  been  operated  since  the  first  World 
War. 

There  is  a  nice  body  of  more  or  less 
developed  ore  occurring  as  irregular 
shoots  at  or  near  an  igneous-sedimen¬ 
tary  contact.  There  are  also  some  re¬ 
placement  bodies  along  fissures  in  the 
limestone  away  from  the  contact.  The 
oxidized  ores  in  the  upper  levels  were 
removed  and  shipped  during  the  form¬ 
er  operation,  but  considerable  develop¬ 
ment  work  had  been  done  in  the  lower 
levels;  these  have  been  expanded  and 
the  ground  put  into  condition  for  stop- 
ing  and  removal  of  the  sulphide  ores. 

Mining  is  by  cut  and  fill,  and  shrink¬ 
age  stopes.  The  filling  material  will 
be  carried  from  the  surface  directly 
into  the  stopes  from  raises  driven  to 
the  surface,  and  ^will  be  hauled  from 
quarries  by  dump  trucks  to  the  open¬ 
ings.  The  bottom-dump  trucks  will  be 
loaded  by  a  power  shovel.  Ore  will 
be  hoisted  in  one-ton  cars  through  a 
vertical  shaft  and  will  be  hauled  by 
bottom -dump  trucks  from  the  mine  on 


a  10-mile  down  grade  to  the  Sahuarita 
mill. 

The  mill  is  located  in  the  Santa 
Cruz  valley  about  two  miles  west  of 
the  railroad  station  of  Sahuarita,  from 
where  the  concentrates  will  be  shipped 
to  the  smelters. 

The  ore  is  treated  in  a  150-ton  flota¬ 
tion  mill.  The  ore  is  fed  to  a  jaw 
crusher,  thence  by  conveyor  to  a  Sy¬ 
mons  cone  for  fine  crushing;  another 
conveyor  carries  the  ore  to  the  top 
of  the  sampling  plant,  from  where  it 
is  dropped  to  the  fine-ore  bin  and  from 
there  fed  to  a  5x6-ft.  Allis-Chalmers 
ball  mill  which  is  in  closed  circuit  with 
the  classifier.  The  overflow  from  the 
classifier  goes  to  the  conditioner  and 
then  to  the  lead  flotation  cells  and  on 
to  the  zinc  cells  all  of  which  are  Den¬ 
ver  Sub-A  machines.  The  concen¬ 
trates  then  go  to  thickeners,  from 
where  they  are  pumped  to  American 
disk  fitters  and  then  to  concentrate 
bins. 

Much  of  the  mining  and  milling 
equipment  used  in  the  plants  is  ma¬ 
chinery  that  was  brought  in  from  the 
old  Montana  mine  at  Ruby,  Ariz. 

Power  at  the  mine  is  derived  from 
diesel  engines,  and  the  mill  is  connected 
to  the  local  power  line  from  Tucson. 

Sam  C.  Duff  is  superintendent  of 
the  mine  and  Edwin  H.  Crabtree,  Jr., 
is  mill  superintendent. 


18-IN.  CONVEYOR 


VEZIN  SAMPLERS 


STORAGE  HOPPER  | 


FEEDER 


CLASSIFIER 


6-CELL  FLOTATION  MACHINE 

in  ;■  tfilwt.  Con<.'p 


6x6-FT.  CONDITIONER 


4-DISK  LEAD  FILTER 


14-IN.  CONVEYOR 


LEAD  CONCENTRATE  BIN 


1 0-CELL  FLOTATION  MACHINE 

:1s  ■■■  ^  "I® ‘t*  nllSiiiiis®  .  ;■ 

i  4-DISK  ZINC  FILTER 
WASTi  ,  ^ 

rT"rTiircoNviY^ 


ZINC  CONCENTRATE  BIN 


November,  1943 — Engineering  and  Mining  Journal 


SMELTING 


Flexibility,  and  constant  research  to  develop  new  methods  for 
providing  better  products  or  lower  costs  characterize  Eagle- 
Picher's  diverse  smelting  and  pigment-manufacturing  operations 


R.  L.  Hallows,  General  Superintendent  of  Smelters 


Eagle-Picher  Mining  &  Smelting 
Co.  operates  two  zinc  smelters 
and  one  combination  lead 
smelter  and  lead-zinc  pigment  plant. 
The  former  treat  Tri-State  concentrates 
entirely,  and  the  latter,  located  at 
Galena,  Kan.,  now  works  almost  en¬ 
tirely  on  Tri-State  concentrates  as 
well.  The  larger  company-operated 
zinc  smelter  is  at  Henryetta,  Okla., 
about  two  hundred  miles  south  of  the 
mining  field.  The  smaller  zinc  smelter 
is  operated  by  the  Arkansas  Smelting 
Co.  at  Van  Buren,  Ark. 


THE  GALENA  PLANT 


partment  has  been  described  in  detail. 
It  consists  of  eight  Newnam  hearths, 
mechanically  rabbled  and  backed,  ar¬ 
ranged  in  a  straight  line  with  a  con¬ 
ventional  U-type  cooling  system  for 
the  gases.  The  gases  are  filtered  in  an 
old  style  manually-shaken  baghouse 
with  18-in.  woolen  bags  29  ft.  long. 


Feed  to  the  ore  hearths  consists  of 
mixtures  of  jig  concentrates,  flotation 
concentrates,  and  by-products  from  the 
pigment  departments,  together  with  a 
circulating  load  of  fume  made  by  the 
ore  hearths  themselves.  This  feed  is 
transported  to  the  individual  hearths 
by  a  tractor  equipped  with  a  loading 


TWO  PLA^S  IN  ONE:  a  lead  smelting  plant,  and  another  for 
making  lead  and  zinc  pigments  and  lead  silicate 


Lead  Smelting 

Lead  concentrates  received  at  Galena 
are  routed  to  the  various  departments 
according  to  their  purity  and  whether 
they  are  gravity  or  flotation  concen¬ 
trates.  Feed  to  the  pigment  depart¬ 
ment  is  almost  entirely  jig  concen¬ 
trates  from  the  company’s  Central 
mill.  The  smelting  department  re¬ 
ceives  three  products:  all  of  the  flota¬ 
tion  concentrates,  the  excess  jig  con¬ 
centrate  not  needed  for  pigments,  or 
discarded  in  pigment  making,  and  cus¬ 
tom  products  purchased  locally. 

The  smelting  department  is  very 
flexible  for  handling  various  grades 
of  lead  concentrates  since  it  has  both 
ore  hearths  and  Dwight-Lloyd  sinter¬ 
ing — blast  furnace  equipment.  The 
ore  hearths  are  particularly  efficient 
for  high  gnrade  materials  which  would 
have  to  be  diluted  with  barren  ma¬ 
terial  in  order  to  be  treated  in  the 
conventional  D.  &  L.-blast  furnace 
operation. 

Ore  Hearth  Smelting 

In  a  previous  article  {E.rtMJ., 
Sept.,  1935,  p.  435)  the  ore  hearth  de- 
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shovel.  Composition  of  the  charge  is  ^1^,; 
at  the  judgment  of  the  furnace  men. 

Crude  lead  produced  is  tapped  in¬ 
termittently  into  molds  containing 
about  2500  lb.  An  iron  hook  is  al¬ 
lowed  to  freeze  in  the  block  of  lead,  by 
means  of  which  the  block  is  removed 
and  transported  to  the  refinery.  A  • , 
by-product  of  ore-hearth  smelting  is 
the  so-called  “gray  slag,”  containing  .  ^ 
about  40  to  50  percent  lead  and  10 
percent  zinc.  All  of  the  gangue  con¬ 
stituents  of  the  lead  charge  are  in  the 
gray  slag,  together ‘with  the  coal  ash. 

A  great  deal  of  experimental  work 
has  been  done  at  the  Galena  plant  on 
the  effect  of  lead  content  of  the  feed 
on  furnace  performance.  In  general, 
it  has  been  learned  that  the  richer  the 
feed  the  greater  will  be  the  proportion 
of  lead  recovered  as  crude  lead  and  , 
the  greater  will  be  the  furnace  ca¬ 
pacity.  Some  details  of  this  are  given 
in  the  graphs  on  the  next  page. 

The  ore  hearths,  although  appar¬ 
ently  primitive,  are  still  excellent 
smelting  tools  for  rich  concentrates, 
particularly  of  jig  size.  It  is  much 
more  economical  to  smelt  and  desul¬ 


phurize  such  concentrates  on  the 
hearths  than  it  would  be  to  dilute  them 
with  enough  barren  material  to  allow 
them  to  be  roasted  on  the  Dwight- 
’  Lloyd  sintering  machine.  As  a  rough 
working  rule,  it  is  thought  that  con- 
i  centrates  containing  over  65  to  70  per¬ 
cent  lead  should  go  to  the  ore  hearths, 
and  those  containing  less  should  be 
smelted  by  the  D.  &  L.-blast  furnace 
combination.  In  either  case,  the  gangue 
constituents  of  the  concentrates  must 
be  disposed  of  as  blast  furnace  slag 
because  gray  slag  from  the  ore  hearths 
must  be  smelted  to  recover  lead. 

Dwight-Lloyd  Sintering 

In  1941,  a  42-in.  X  33-f t.  Dwight- 
Lloyd  machine  was  installed  at  the 
Galena  smelter.  This  machine  has 
been  used  for  quite  a  number  of  opera¬ 
tions  and  made  very  fiexible  by  build¬ 
ing  suitable  auxiliary  equipment.  The 
single  machine  has  been  used  for  two- 
pass  roasting  of  flotation  lead  concen¬ 
trates,  single-pass  sintering  of  gray 
slag  from  the  ore  hearths,  and  for 
zinc  roasting  of  both  green  concen¬ 
trates  and  preroast.  ,  * 


R.  L.  HALLOWS 


HEARTHS 
NEWNAM 
RABBLING 
BACKING 
BAG  FUME 
COLLECTING 


WET  WHITE  LEAD 
ACID  BAKING 
LEACHING 
BASIFYING 
DRYING 
MILLING 
BLENDING 
PACKING 


'5«lulion 


SINTERING 
DWIGHT 
LLOYD 
BAG  FUME 
COLLECTING 


SINTERING 
DWIGHT  LLOYD 
BAG  FUME 
COLLECTING 


LEADED  ZINC  OXIDE 
BLENDING,  PACKING 


LEAD  SILICATE 
LEAD  OXIDIZING 
MIXING,  FURNACING 
GRANULATING 
SCREENING,  PACKING 


FLOW  DIAGRAM -GALENA  PLANT 


LEAD  CONCENTRATES 


PIGMENT 

PRODUCTION 


FUMED  WHITE  LEAD 
JIGGING,  TABLING 
FLOTATION,  LEACHING 
FLASH  FUMING,  COOLING 
COLLECTING,  BLENDING 
PACKING 


BLUE  LEAD 
SPECIAL  FURNACING 
BLENDING 
PACKING 


LEAD  CADIUM 
SMELTING  RECY 


CADIUM 
PLANT 
ACID  BAKING 
LEACHING 
ZINC  DUST 
TREATMENTS 
CAUSTIC 
MELTING 
DISTILLING 
CONDENSING 
CASTING 


ZINC 

ROASTING 


FUMED 
ZINC  OXIDE 
FLASH  FUMING 
COOLING, 
COLLECTING 
BLENDING, 
PACKING 


■ 

■ 

■ 

■ 

■ 

9 

um 

i 

u 

m 

m 

■ 

■ 

ri 

m 

■ 

H 

■■ 

in 

■ 

■ 

■ 

30  40  50  60  70  80  90 

%  Pb  in  Conctntralcs 


C  £ 

X  ^  10 


40  50  60  70  80  90 

%  iMd  in  ConccnlrotM 


BEHAVIOR  CHARTS  for  Newnom  or* 
heortlu.  with  ▼arious  typo*  of  food 


That  such  a  variety  of  material  can 
be  handled  on  a  single  piece  of  equip¬ 
ment  is  due  to  some  unusual  modifi¬ 
cations.  In  order  to  be  able  either  to 
crush  first-over  sinter  or  discharge 
crushed  sinter  from  the  second  pass,  a 
removable  chute  on  a  small  track  is 
placed  at  the  end  of  the  machine. 
When  running  first-over,  this  chute  is 
put  in  position  so  that  it  catches  the 
pallet  discharge  and  diverts  it  to  the 
crushing  equipment  which  consists  of 
two  sets  of  24  X  24-in.  rolls,  one  set 
superimposed  on  the  other.  The  up¬ 
per  roll  is  burred  and  is  set  to  crush 
to  about  in.  The  lower  roll  finishes 
the  crushing  to  about  minus  |  in.  This 
crushed  first-over  sinter  is  then  con¬ 
veyed  by  elevator  to  one  of  the  seven 
storage  bins.  When  running  second- 
over,  the  chute  is  removed  and  the 
sinter  allowed  to  fall  into  a  catch  box 
on  the  ground  floor.  From  this  box  it 
is  conveyed  by  tractor  shovel  to  a  skip 
hoist  which  fills  the  storage  bins  ahead 
of  the  blast  furnace. 


The  machine  has  three  windboxes, 
each  with  an  individual  damper  be¬ 
tween  the  box  and  the  bustle  pipe.  A 
great  deal  of  attention  is  given  to 
proper  distribution  of  the  available 
suction  over  the  three  windboxes  so  as 
to  get  maximum  utilization  of  the 
draft.  The  draft  fan  is  a  14x84- in. 
Dwight-Lloyd,  powered  by  a  720-rpm., 
150-hp.  motor.  The  gases  are  cooled 
by  a  series  of  U-tubes  five  ft.  in  diam¬ 
eter.  The  cooled  gases  are  filtered  in 
a  20-unit  Norblo  baghouse  containing 
500  woolen  bags,  10  ft.  long  and  8  in. 
in  diameter.  Additional  baghouse  suc¬ 
tion  is  furnished  by  a  No.  90  Northern 
Blower  Co.  fan,  direct  connected  to 
a  75-hp.  motor.  The  final  gases  are 
vented  through  a  steel  stack,  6  ft.  in 
diameter  and  150  ft.  tall. 

The  raw  materials  for  the  sintering 
machine  are  stored  in  seven  bins  of 
about  250  tons  capacity.  Individual 
feeders  under  the  bins  discharge  onto 
a  collecting  belt,  which  in  turn  dis¬ 
charges  to  a  bucket  elevator  that  con¬ 


veys  the  collected  charge  to  the  top  of 
the  building.  The  charge  is  moistened 
and  conditioned  in  a  rotating  shell 
mixer  and  is  discharged  on  the  sinter¬ 
ing  machine  by  a  swinging  spout.  The 
ignition  of  the  charge  is  brought  about 
by  a  gas-fired  brick  ignitor. 

Lead  Sintering 

The  usual  practice  on  lead  sintering 
is  to  use  both  flotation  concentrates 
and  crushed  gray  slag  as  sources  of 
lead  feed.  Usually  the  latter  is  added, 
on  the  second  pass  only,  since  it  con¬ 
tains  only  about  3  percent  sulphur. 
On  the  flrst  pass,  flotation  concentrates 
are  mixed  with  sufficient  fluxes  to  pro¬ 
vide  for  their  own  gangue  constituents 
and  also  for  those  contained  in  the 
gray  slag.  All  fluxes  for  obtaining  the 
proper  blast  furnace  slag  composition 
are  added  to  the  sinter  charge  except 
cast  iron.  It  is  necessary  to  use  en¬ 
tirely  barren  fluxes  instead  of  follow¬ 
ing  the  Western  practice  of  buying  dry 
ores  as  a  source  of  flux.  Iron  oxide  is 
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furnished  either  as  mill  scale  from 
steel  rolling  mills  or  as  crushed  limo- 
nite.  Agricultural  limestone  is  used  as 
a  source  of  calcium  oxide,  and  mill 
tailings  containing  about  85  percent 
silica  and  10  percent  limestone  fur¬ 
nish  the  silica  needed.  Since  zinc  is 
the  predominant  gangue  material  to 
be  fluxed,  it  determines  the  weight  of 
blast  furnace  slag  which  must  be  made. 
Usually  iron  oxide,  calcium  oxide,  and 
silica  must  all  be  added  to  the  charge. 
The  addition  of  a  small  amount  of 
coke  breeze  to  the  second-pass  feed 
aids  in  the  desulphurization  of  the  flnal 
sinter. 

On  first-over  lead  sintering,  bed 
depth  is  kept  at  about  four  inches  and 
the  pallet  travel  at  about  24  in.  per 
minute.  On  running  second-over  lead 
sinter,  the  bed  depth  is  increased  to 
about  five  inches.  When  sintering  a 
combination  of  flotation  concentrate 
and  crushed  gray  slag,  the  machine 
will  handle  about  50  tons  of  flotation 
concentrate  and  about  35  tons  of  gray 
slag  per  day.  These,  together  with  the 
necessary  fluxes,  will  make  about  120 
tons  of  sinter  per  24  hours.  The  fin¬ 
ished  lead  sinter  will  analyze  approxi¬ 
mately  4ii|)ereent  lead,  1^  percent  sul¬ 
phur,  9  percent  iron,  8  percent  lime, 
and  14  percent  insoluble. 

The  fume  collected  during  lead  sin¬ 
tering  is  mixed  with  water  in  a  pug 
mill  and  is  sent  to  the  lead  blast  fur¬ 
nace  for  smelting.  Considerable  diflB- 
culty  was  encountered  when  this  fume 
was  close-circuited  to  the  D.  &  L.  due 
to  tars  and  oils  in  the  lead  feed  con¬ 
densing  and  concentrating  on  the 
woolen  bags,  thereby  blinding  them. 
(Petroliferous  residues  and  seeps  of 
heavy  oil  occur  in  many  of  the  orebod- 
ies  of  the  Picher  mining  field.)  When 
zinc  is  roasted,  the  bag-house  fume  is 
sent  to  the  cadmium  plant  for  treat¬ 
ment. 

Zinc  Sintering 

When  sintering  zinc,  the  crushing 
arrangement  is  the  same  as  for  first- 
pass  lead  sintering.  The  crushed  ma¬ 
terial  is  discharged  by  the  elevator  into 
a  screen  which  cuts  out  the  coarse  frac¬ 
tion  to  be  used  for  grate  dressing  on 
the  pallets.  When  a  large  circulating 
load  is  needed,  as  for  green  concen¬ 
trates,  the  finished  sinter  is  discharged 
alternately  into  one  of  two  bins,  one 
for  the  return  sinter  and  the  other  for 
finished  sinter  ready  for  shipment  to 
the  zinc  retort  plant  at  Van  Buren, 
Ark. 

When  handling  zinc,  some  coarse 
return  sinter  is  used  as  grate  dressing 
I  itefore  the  charge  is  placed  on  the 
pallets.  There  is  considerable  varia- 
I  lion  both  in  depth  of  bed  and  pallet 
•speed,  depending  on  the  characteristics 
of  the  feed.  The  machine  will  produce 
about  100  tons  of  zinc  sinter  per  24 
hours  from  preroast  containing  from 
8  to  10  percent  sulphur,  such  as  re¬ 


sults  as  a  “by  product”  from  the  flash- 
fumed  zinc  oxide  pigment  operation 
described  below. 

When  operating  on  green  zinc  con¬ 
centrates,  only  about  35  tons  of 
finished  sinter  per  24  hours  can  be  pro¬ 
duced,  since  it  is  necessary  to  recir¬ 
culate  enough  finished  sinter  in  order 
to  keep  the  head  sulphur  down  to  a 
maximum  of  5  to  6  percent.  The  fin¬ 
ished  sinter,  in  either  case,  will  con¬ 
tain  about  0.05  percent  sulphur,  0.3 
percent  lead,  0.05  percent  cadmium, 
and  72  to  74  percent  zinc. 

Since  the  single  sintering  machine 
at  Galena  operates  at  times  on  zinc 
concentrates  and  at  other  times  on 
lead  concentrates,  some  comparisons 
can  be  made.  In  general,  the  opera¬ 
tors  of  the  machine  feel  quite  safe  in 
stating  that  the  roasting  and  sintering 
of  zinc  concentrates  is  much  easier 
than  of  lead  concentrates.  Wind-box 
lead,  fusibility  of  the  sinter  charge, 
and  proportioning  or  uniform  feeding 
of  many  charge  constituents  make  for 
difficulties  in  lead  sintering. 

For  good  sintering  practice  on  zinc 
concentrate,  verj’’  intense  ignition  is 
needed,  whereas  for  lead  only  mild 
ignition  is  required.  Ordinarily,  a 
well  sintered  and  well  desulphurized 
zinc  sinter  cake  is  much  more  friable 
than  even  a  poorly  sintered  lead  cake. 

Blast  Furnace 

The  lead  blast  furnace  was  built  by 
Traylor  Engineering  and  Mfg.  Co.  It 
is  42x128  in.  at  the  tuyere  line  and 
about  15  ft.  fi’om  the  slag  tap  to  the 
collar.  Blast  is  supplied  by  a  posi¬ 
tive  pressure  blower  driven  by  a  75- 
hp.  motor.  The  lead  well  is  on  one 
side  of  the  furnace  at  the  center,  and 
slag  is  tapped  into  a  small  settler  pot 


from  which  it  flows  into  the  regular 
slag  cars. 

The  charge  is  made  up  by  means  of 
an  electrically  operated  collecting  car 
equipped  with  a  multi-beam  scale  for 
weighing  the  various  constituents.  The 
collected  charge  is  elevated  by  a  skip 
hoist  to  a  charge  car  which  runs  over 
the  top  of  the  furnace.  Fumes  are 
withdrawn  from  the  furnace  by  means 
of  a  hood  covering  the  charge  track. 
The  smelting  column  is  ordinarily 
maintained  at  10  to  12  ft.  The  coke 
ratio  is  about  10  percent  of  the  rest 
of  the  charge.  Recent  practice  has 
been  to  get  as  nearly  an  all-sinter 
charge  as  possible.  It  has  been  found 
economical  to  crush  and  sinter  the 
gray  slag  resulting  from  hearth  smelt¬ 
ing  instead  of  fumacing  it  directly  as 
had  been  the  practice  up  to  the  instal¬ 
lation  of  the  D.  &  L. 

The  amount  of  sidewall  accretion 
formed  appears  to  be  directly  related 
to  the  sulphur  content  of  the  sinter. 
With  well  desulphurized  sinter  it  is 
usually  necessary  to  remove  accretions 
about  every  two  weeks.  With  poorly 
desulphurized  sinter,  accretions  are 
quite  a  problem.  The  slag  composi¬ 
tion  aimed  at  is  approximately  30  to 
35  percent  FeO,  15  percent  CaO,  10 
to  12  percent  Zn,  and  25  percent  in¬ 
soluble.  The  lead  content  of  the  slag 
will  range  from  0.5  to  1.5  percent. 
Considerable  metallic  iron  is  used  to 
insure  a  low  lead  content  in  the  slag. 

Refinery 

Refining  practice  at  Galena  is  very 
simple  because  the  Tri-State  lead  con¬ 
centrates  are  extremely  pure,  copper 
being  ordinarily  the  only  impurity  that 
must  be  removed.  Lead  from  the  ore 
hearths  is  transported  in  solid  blocks 


Tluma$  Korn  8tu4io,  Joplin 


OPERATING  A  NEWNAM  HEARTH.  The  mechaniccd  rabbling  device  is  working  at  the 
right  end  of  the  hearth.  Coke,  concentrate,  and  flux  are  on  the  floor  in  the  foreground 
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THREE  MEN  cast  from  20  to  25  tons  of  lead  per  hour  on  this  monually-operoted  casting 
wheel.  Maintenance  cost  is  low 


PIGMENT  PRODUCTION  AT  GALENA 

THE  UNIQUE  smelting  and  refining  operations  at  Galena  €lfe  sup¬ 
plemented  by  a  plant  which  produces  paint  and  ceramic  pigments 
from  lead  and  zinc.  These  are:  zinc  oxide,  made  in  a  new  plant 
by  "flash  fuming"  pure  zinc  sulphide  concentrate;  basic  sulphate 
white  lead,  made  by  a  wet  process  and  by  "flash  fuming"  pure 
lead  sulphide  concentrate;  sublimed  blue  lead,  made  on  the 
Newnom  hearths;  and  lead  silicate. 


weighing  about  2500  lb.  to  the  refin¬ 
ery,  where  they  are  melted  in  a  70-ton 
kettle.  The  iron  hooks  are  fished  out 
and  the  lead  is  stirred  in  order  to 
liquidate  the  dross.  Some  rosin  is 
usually  added  in  order  to  yield  a  dry 
dross  which  is  sent  either  to  the  blast 
furnace  or  to  the  ore  hearths  for  re¬ 
treatment. 

Removal  of  Copper 

The  copper  content  is  reduced  to  re¬ 
fined  lead  specifications  by  preferen¬ 
tial  sulphidizing  of  the  copper  with  a 
mixture  of  elemental  sulphur  and  so¬ 
dium  hydroxide.  The  ordinary  sul¬ 
phur  stir  practiced  by  Western  smelt¬ 
ers  will  not  remove  copper  effectively 
from  lead  which  does  not  also  contain 
antimony.  The  resulting  skim,  con¬ 
taining  copper,  lead  and  sodium  sul¬ 
phides  and  some  sulphate,  is  re-used 
in  a  cyclic  manner  on  subsequent  ket¬ 
tles  of  lead.  Usually  four  stirs  are 
needed  to  bring  the  lead  to  copper 
specifications. 

These  sulphide  skims  are  treated  by 
simple  melting  in  a  reverberatory  fur¬ 
nace  which  will  yield  metallic  lead,  a 
copper-lead  matte,  and  a  sodium  sul¬ 
phide-sodium  sulphate  slag. 

Refined  lead  is  east  on  a  simple 
manually-operated  wheel,  with  which 
three  men  can  cast  from  20  to  25  tons 
per  hour.  Maintenance  cost  of  this 
wheel  is  almost  nil  and  its  labor  cost 
is  not  excessive. 

Cadmium  Plant 

The  Galena  smelter  has  a  cadmium 
recovery  plant  involving  leach  tanks, 
precipitation  tanks,  and  a  Faber  du 
Faure  distilling  furnace.  Cadmium¬ 
bearing  materials,  such  as  lead  fumes 
rich  in  cadmium,  and  baghouse  fume 
from  zinc  sintering,  are  treated  to 
recover  their  cadmium  content.  The 
final  metal  is  cast  in  bars. 

Lead  Silicate 

Lead  silicate,  a  pigment  used  in 
ceramics,  is  made  at  Galena  by  fusing 
85  parts  of  lead  oxide  and  15  parts  of 
glass  sand.  It  is  sold  in  granular 
form  to  the  glass,  enamel,  and  pottery 
industries.  Until  recently,  all  lead 
shipped  to  the  ceramic  industries  was 
in  the  form  of  litharge,  red  lead,  and 
basic  lead  carbonate,  but  now  a  large 
quantity  of  lead  silicate  is  finding  its 
way  into  these  industries.  For  some 
uses  it  has  advantages  over  the  old 
products. 

In  producing  lead  silicate,  pure  lead 
oxide  and  pure  silicon  dioxide  are 
thoroughly  mixed  and  charged  into  a 
furnace.  After  thorough  digestion, 
the  molten  lead  silicate  is  granulated 
by  allowing  it  to  fiow  into  water.  It 
is  then  passed  through  a  rotary  dryer, 
and  the  dried  product  is  screened 
through  10  mesh  and  blended  to  speci¬ 
fications  in  uniform  carload  lots. 


Sublimed  Blue  Lead 

Sublimed  blue  lead  is  the  trade  name 
of  a  paint  pigment  produced  exclus¬ 
ively  by  Eagle-Picher  and  used  chiefly 
as  a  rust-preventing  paint  for  struc¬ 
tural  steel,  sheet-iron  building,  and. 
the  like.  This  gray  pigment  is  com¬ 
posed  chiefiy  of  sublimed  basic  lead 
sulphate  with  from  1  to  3  percent 
zinc  oxide,  plus  sufficient  carbon  black 
and  sublimed  lead  sulphide  to 
color  it.  It  is  made  by  subliming 
selected  lead  concentrates  on  Newnam 
furnaces,  using  either  coke  or  bitumi¬ 
nous  coal  as  the  fuel.  A  blast  of  air 
makes  the  fuel  bum  intensely  and  con¬ 
verts  the  lead  concentrates  into  an  im- 
palpably  fine  fume  (the  particles  being 
in  the  order  of  0.25  micron  in  diam¬ 
eter)  which  is  drawn  by  suction 
through  horizontal  steel  flues,  cyclone 
separators  and  inverted  U  tubes  or 
goosenecks  where  most  of  the  heat  is 
dissipated  and  coarse  particles  drop 
out.  The  fume,  or  blue  lead,  is  then 
collected  in  a  baghouse  and  removed  to 
a  blending  and  packing  plant.  By 


careful  control,  the  color,  chemical 
composition,  and  physical  properties 
of  the  blue  lead  may  be  closely  regu¬ 
lated.  It  contains  about  50-55  percent 
lead  sulphate,  35-40  lead  oxide,  3-5  lead 
sulphide,  3-6  lead  sulphite,  1-3  zinc 
oxide,  and  1-2  percent  carbon. 

Sublimed  White  Lead 

Sublimed  white  lead,  or  basic  sul¬ 
phate  white  lead,  is  a  finely  divided 
white  pigment  usually  containing 
about  80  percent  lead  sulphate  and 
20  percent  lead  oxide  in  chemical  com¬ 
bination,  and  used  largely  as  a  pig¬ 
ment  in  ready-mixed  paints.  For  this 
use  it  is  sold  either  as  such  or  in 
mechanical  blends  with  zinc  oxide 
known  as  leaded  zinc  oxides. 

Sublimed  white  lead  was  produced 
for  many  years  by  the  Picher  Lead  Co. 
at  Joplin,  Mo.,  by  the  Slag-Eye  proc¬ 
ess,  which  consisted  of  fuming  raw- 
galena  in  a  hot-top  blast  furnace,  or 
Slag-Eye,  and  collecting  the  fume  in 
a  bagroom.  This  process,  while  cheap, 
produced  a  pigment  which  was  far 
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from  white  as  judged  by  present  day 
standards.  In  later  years,  Eagle-Pi- 
cher  Co.  at  Joplin  produced  basic  sul¬ 
phate  white  lead  by  atomizing  pig  lead 
into  a  hot  zone  of  sulphur  dioxide 
made  from  brimstone.  The  product, 
called  super-sublimed  white  lead,  was 
an  extremely  white  and  high  quality 
pigment,  but  the  cost  was  high. 

Early  in  1931,  an  experimental  study 
showed  that  if  perfectly  pure  Tri- 
State  galena  were  “flash  fumed,”  an 
exceedingly  high  quality  basic  sulphate 
white  lead  would  result.  In  1932  a 
commercial  flash-fuming  plant  and  a 
plant  for  purifying  lead  concentrates 
were  built  at  Galena.  The  design  and 
flow-sheet  of  the  original  purification, 
or  high-grading,  mill  were  changed 
many  times  during  the  first  few  years 
of  operation,  and  the  flash-fuming 
plant  has  also  been  changed  in  design 
and  the  capacity  quadrupled. 

Theory 

Early  experimental  work  had  shown 
iron  to  be  the  main  color-damaging 
impurity  in  concentrates  which  were 
to  be  flash  roasted  to  white  lead,  and 
that  the  ideal  raw  material  would  be 
pure  lead  sulphide  crystals  free  from 
all  impurities.  Inasmuch  as  attain¬ 
ment  of  such  a  concentrate  was  virtu¬ 
ally  impossible,  it  was  attempted  to 
reduce  iron  to  a  minimum  by  jigging 
and  flotation,  and  to  keep  that  mini¬ 
mum  of  iron  in  its  least  damaging 
form  by  coarse  grinding  and  de-slim- 
ing.  Both  theory  and  experiment  in¬ 
dicated  that  some  iron  could  be  toler¬ 
ated  if  it  were  not  too  finely  divided. 
Marcasite  or  chalcopyrite,  for  exam¬ 
ple,  if  not  too  finely  divided,  when 
flash  roasted  along  with  lead  sulphide 
crystals,  might  roast  or  oxidize  but  cer¬ 
tainly  would  not  volatilize,  and  there¬ 
fore  would  fall  out  either  in  the  com¬ 
bustion  chamber  or  later  on  in  the 
cooling  and  classifying  system,  leav¬ 
ing  the  lead  fume  uncontaminated. 
Though  sphalerite,  as  found  in  the 
Picher  district,  contains  but  a  few 
tenths  percent  iron,  it  was  found  that 
this  mineral,  unless  in  a  coarse  enough 
state  to  prevent  formation  of  fumed 
zinc  oxide,  was  quite  damaging  to  the 
color  of  white  lead  if  it  were  present 
in  the  purified  lead  concentrates.  The 
most  damaging  of  all  forms  of  iron 
was  found  to  be  the  few  hundredths 
of  one  percent  that  inevitably  are 
found  as  a  film  on  or  in  the  interstices 
of  the  lead  crystals.  Fortunately,  a 
leaching  process,  patented,  was  worked 
out  for  removing  this  film. 

I£gh-Grading  Mill 

The  high-grading  mill,  as  it  oper¬ 
ates  today,  takes  gravity  concentrates 
from  the  Picher  field  as  heads.  These 
usually  assay  about  83  percent  Pb 
I  and  it  is  not  unusual  for  concentrates 
I  containing  as  high  as  84.5  percent  Pb 


to  be  receiveu  as  neads  lor  inis  mm. 
The  first  step  of  the  high-grading 
operation  is  very  careful  jigging  which 
produces  a  concentrate  running  in  the 
neighborhood  of  85  percent  Pb  and 
about  0.5  percent  each  of  zinc  and 
iron.  The  “tailings”  from  the  jig  are 
ground  to  pass  a  2-mm.  screen  and 
then  put  over  a  Deister  diagonal- deck 
concentrating  table  which  produces  a 
zinc  middling  product.  The  high-grade 
jig  concentrate  is  ground  in  a  ball 
mill,  de-slimed  and  then  further  puri¬ 
fied  by  flotation.  After  repeated 
cleanings  by  flotation,  the  pulp  is 
leached.  It  is  then  washed, ,  ftirther 
de-slimed  and  delivered  to  a  filter  in 
the  white-lead  flash-furnace  building. 

It  was  somewhat  of  a  surprise  to 
find  at  the  start  of  the  operation  that 
the  ball  mill  grinding  capacity  did  not 
come  up  to  expectations,  as  it  was 
thought  that  the  very  friable  pure 
galena  would  grind  much  faster  than 
the  local  chert  and  jasperoid.  The 
slow  grinding  rate  was  explained  by 
considering  that  the  iron  balls  lost 
a  great  deal  of  impact  force  and  effect¬ 
ive  attrition  from  being  in  the  high- 
density  medium  of  lead  sulphide  sus¬ 
pended  in  water.  The  addition  of 
more  water  to  the  ball  mill  corrected 
this  to  a  lai^e  extent. 

Fumadng 

The  pure  lead  concentrate  is  fed  at 
a  constant  rate  into  an  indirect  gas- 
fired  Louisville  dryer,  after  which  it 
is  elevated  and  distributed  equally  to 
four  furnaces.  The  concentrate  is 
then  dispersed  into  these  furnaces  by 
compressed  air  nozzles  and  ignition  is 
accomplished  by  natural  gas  burners. 
The  sulphur  in  the  concentrate  bums 
like  powdered  coal  or  atomized  oil  and 
is  converted  into  basic  sulphate  of 
lead,  or  sublimed  white  lead.  This 
process  is  known  as  “flash  roasting” 
or  “flash  fuming.” 

From  the  furnaces  the  white-lead 
fume  is  drawn  by  suction  fans  through 
steel  flues,  cyclone  separators,  and  in¬ 
verted  U-tubes  or  “goosenecks”  to  fil¬ 
ter  bags.  Some  of  the  goosenecks  are 
made  of  stainless  steel  so  that  the 
fume  will  not  be  contaminated  with 
iron  dust.  Two  modem  automatic  Nor- 
blo  filters  containing  woolen  filter  bags 
separate  the  solid  matter,  or  white 
lead,  from  the  gases. 

All  of  the  filtered  white  lead  is  ele¬ 
vated  to  hoppers  in  a  large  blending 
plant  capable  of  making  uniform  qual¬ 
ity  carload  lots.  After  leaving  the 
blender,  the  white  lead  goes  through  a 
bolting  reel  to  remove  any  accidental 
or  tramp  material.  It  is  then  either 
packed  into  paper  bags,  loaded  by  a 
Stephens-Adamson  Redler  conveyor 
into  the  hatches  of  bulk-transfer  rail¬ 
road  cars  of  special  design,  or  con¬ 
veyed  to  the  new  leaded  zinc  oxide 
department,  which  is  described  below. 
The  bulk  transfer  ears  are  eompany- 


the  Eagle-Picher  Lead  Company’s  zinc 
oxide  plant  at  Hillsboro,  HI.,  trans¬ 
porting  white  lead  which  is  blended 
with  zinc  oxide  at  Hillsboro  and  sold 
as  leaded-zinc  oxide. 

Wet  Process  Basic  Sulphate 
White  Lead 

Just  recently  a  new  process  for 
making  basic  sulphate  white  lead  has 
been  installed,  which  uses  the  by¬ 
product  fume  from  the  ore  hearths  or 
impure  basic  lead  sulphate  as  the 
principal  raw  material.  This  process 
also  permits  the  recovery  of  cadmium 
metal  as  a  by-product.  - 

Briefly,  the  process  consists  in  bak¬ 
ing  the  fume  with  certain  chemicals 
and  then  leaching  the  impurities  out 
of  the  normal  lead  sulphate,  which  is 
then  converted  to  basic  lead  sulphate 
by  reaction  with  litharge. 

Flash-Fumed  ^c  Oxide 

Zinc  oxide  pigment  has  been  manu¬ 
factured  by  many  different  processes, 
but  until  recently  there  were  but  three 
in  general  use.  These  were  the  French 
process  which  uses  metallic  zinc,  the 
American  process  which  uses  a  Weth- 
erill  grate,  and  the  electrothermic  proc¬ 
ess.  The  latter  two  use  roasted  zinc 
concentrates  and  large  quantities  of 
reducing  carbon  in  the  form  of  anthra¬ 
cite  coal  or  coke.  Many  experimen¬ 
ters  in  the  past  have  attempted  to  de¬ 
velop  a  more  direct  process  for  zinc 
oxide  from  raw  zinc  concentrate  with¬ 
out  using  large  quantities  of  expens¬ 
ive  carbonaceous  reducing  matter  but 
these  attempts  were  unsuccessful.  In 
1909  Louis  Hughes,  of  the  Picher  Lead 
Co.,  obtained  patents  on  a  direct  proc¬ 
ess  using  zinc  concentrate.  However, 
the  product  was  not  satisfactory  and 
the  Picher  Lead  Company  never  put 
the  process  into  operation. 

After  the  Eagle-Picher  Lead  Co. 
developed  the  flash-fuming  process 
wherein  lead  concentrate  is  converted 
directly  into  sublimed  white  lead,  ex¬ 
perimental  work  was  started  on  the 
production  of  zinc  oxide  by  flash  fum¬ 
ing  zinc  concentrate,  because  it  was 
apparent  that  a  saving  in  operating 
cost  might  be  made  by  flash  fuming 
zinc  as  well  as  lead  concentrates. 

Begun  in  1931,  intensive  experimen¬ 
tal  work  was  carried  on  for  several 
years,  but  the  problems  encountered 
could  not  be  solved.  After  a  lapse  of 
several  years,  experimental  work  was 
again  started,  and  this  time  the  secret 
was  discovered.  Patents  were  applied 
for  and  a  large-scale  commercial  plant 
was  erected  at  Galena  by  January, 
1941.  It  was  built  alongside  the  flash- 
fuming  sublimed  white  lead  unit  in 
order  to  facilitate  production  of  lead¬ 
ed  zinc  oxide. 

Zinc  concentrates  delivered  to  the 
new  plant  are  imloaded  by  a  power- 
operated  slip  into  a  retractable  un- 
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loading  chute  placed  beside  the  rail¬ 
road  track.  The  concentrate  then 
falls  onto  an  inclined  belt  conveyor 
and  is  elevated  to  a  stockpile  on  the 
concrete  floor  of  the  furnace  build¬ 
ing.  It  then  passes  over  a  recording 
scale  and  through  an  indirect  Louis¬ 
ville  dryer  of  special  design.  After 
leaving  the  dryer,  the  concentrate  is 
flash-fumed  in  a  manner  similar  to 
that  used  for  lead  concentrate.  Fur¬ 
nace  temperature  is  controlled  by 
Leeds-Northrup  automatic  control 
equipment.  Two  modern  automatic 
dust  collectors  or  baghouses  are  used 
for  collecting  the  fumed  product.  The 
waste  gases  from  the  process  are  dis¬ 
sipated  into  the  atmosphere  from  a 
150-ft.  steel  stack. 

The  zinc  oxide  collected  is  discharged 
continuously  through  a  heat  treatment 
apparatus  where  physical  properties 
are  improved  or  controlled.  In  recent 
years,  heat  treatment  of  zinc  oxide 
has  generally  become  standard  prac¬ 
tice.  After  leaving  the  continuous 
heat  treater,  the  product  is  cooled  in  a 
device  which  discharges  the  zinc  oxide 
into  a  hammer  mill,  which  breaks  up 
any  agglomerated  particles  or  pellets 
foi-med  during  the  heat  treatment.  The 
zinc  oxide  then  passes  on  to  a  blend¬ 
ing  plant,  similar  in  design  to  the 
sublimed  "white  lead  blending  plant. 
The  blended  zinc  oxide  may  either  be 
packed  as  it  comes  from  the  blending 
plant  by  sending  it  through  a  screw 
conveyor  to  a  packer,  or  used  in  leaded 
zinc  oxide  blends.  In  the  latter  case, 
it  is  passed  by  a  screw  conveyor  into 
a  large  weighing  hopper  suspended  on 
Toledo  scales.  Here  the  calculated 
amount  of  zinc  oxide  required  is 
weighed  with  the  calculated  amount  of 
basic  lead  sulphate  required  to  give  a 
desired  blend. 

The  discharge  from  the  weighing 
hopper  is  connected  to  the  leaded  zinc 
blender  by  means  of  an  elevator  and 
screw  conveyors.  The  leaded  zinc  oxide 
blending  system  is  a  duplication  of 
the  zinc  oxide  system  and  more  than  a 
carload  of  exactly  uniform  blended 
product  can  be  produced  at  one  time. 
An  elaborate  interlocking  electrical 
system  has  been  incorporated  with 
the  drives  on  the  screw  conveyors  and 
elevators  and  the  Toledo  scale.  The 
scale  has  a  recording,  or  print  weight, 
device  attached  to  it  which  shows  the 
exact  weight  of  each  kind  of  material 
passing  over  it.  Leaded  zinc  oxide 
from  the  blending  plant  is  packed 
through  a  standard  bag  packer  into 
paper  bags  containing  50  pounds  net 
weight.  The  two  most  common  blends 
are:  (1)  35  parts  sublimed  white  lead 
with  65  parts  zinc  oxide,  known  as  35 
percent  leaded  zinc  oxide,  and  (2)  50 
parts  sublimed  white  lead  with  50 
parts  zinc  oxide,  known  as  50  percent 
leaded  zinc  oxide.  Any  by-product 
zinc  oxide  or  residues  from  the  opera¬ 
tion  not  suitable  for  pigment  quality 


zinc  oxide  are  sent  to  the  Eagle-Picher 
zinc  smelter  at  Henryetta,  Okla.,  where 
they  are  reduced  to  metal. 

Experimented  Department 

The  Mining  and  Smelting  company 
also  has  its  experimental  laboratories 
at  Galena.  A  rather  complete  ore 
dressing  laboratory  is  maintained, 
which  contains  the  usual  grinding, 
classifying,  jigging,  tabling,  and  flo¬ 
tation  apparatus. 

One  building  is  devoted  to  heat 


process  work,  particularly  that  involv¬ 
ing  fume  collection.  In  this  building 
is  a  complete  cooling  and  fume  collec¬ 
tion  system  which  is  used  in  conjunc¬ 
tion  with  a  small  sintering  machine, 
blast  furnace,  flash  furnace.  Wether- 
ill  grate,  and  cupelling  furnace.  Also 
in  this  building  are  miniature  zinc  re¬ 
torts,  melting  kettles,  pot-type  melt¬ 
ing  furnaces,  and  a  full  size  single 
zinc  retort  furnace.  Other  buildings 
house  small  scale  wet-process  equip¬ 
ment  and  testing  apparatus. 


HENRYETTA  ZINC  SMELTER 

A  GAS-FIRED,  horizontal  retort  plant,  with  cadmium  recovery 
and  Waelz  kiln 


The  Henryetta  zinc  plant  follows 
rather  closely  the  typical  flowsheet  of 
the  Midwestern  gas-flred  horizontal  re¬ 
tort  plants.  The  flotation  zinc  concen¬ 
trates,  received  largely  from  the  com¬ 
pany’s  Central  mill,  are  preroasted  on 
Ropp  roasters  and  sintered  on  Dwight- 
Lloyd  machines,  using  chlorides  to  re¬ 
move  lead  and  cadmium.  The  result¬ 
ing  sinter  is  reduced  to  metal  in  ten 
conventional  horizontal  gas-fired  re¬ 
tort  blocks.  A  great  part  of  the  metal 
produced  is  purer  than  Prime  Western 
and  is  sold  at  a  premium.  A  cadmium 
plant  recovers  that  metal  from  the  sin¬ 
tering  machine  fume,  and  a  Waelz 
plant  has  recently  been  added  for  the 
treatment  of  retort  residues. 

In  common  with  most  of  the  other 
zinc  plants  in  the  natural  gas  field, 
no  acid  is  made  and  Ropp  roasters  are 
used  for  the  preroasting.  Their  use 
is  economically  sound  under  the  local 
conditions  of  cheap  natural  gas  and  a 
small  market  for  acid. 

The  Henryetta  plant  has  five  Ropp 
roasters  14  ft.  wide  and  190  ft.  long. 
These  roasters  will  each  treat  50  tons 
per  day  of  green  concentrates,  reduc¬ 
ing  their  sulphur  content  from  about 
33  percent  to  about  4  to  5  percent.  In 
so  doing,  they  will  usually  burn  about 
450,000  cu.ft.  of  gas.  The  gasses  from 


the  Ropps  are  vented  to  the  atmosphere 
by  a  series  of  steel  stacks,  6  ft.  in 
diameter  and  150  ft.  high.  Preroast 
is  conveyed  to  storage  bins. 

The  sintering  plant  consists  of  two 
Dwight-Lloyd  machines,  42in.x33ft., 
each  equipped  with  an  individual  fan 
driven  by  a  125-hp.  motor.  The  feed 
is  made  up  primarily  of  preroast,  with 
about  25  percent  circulating  load  of 
finished  sinter.  To  this  is  added  from 
three  to  four  percent  of  semi-anthra¬ 
cite  coal.  The  feed  is  moistened  with 
salt  solution  and  return  liquor  from 
the  cadmium  plant.  This  amounts  to 
about  one  percent  salt  on  the  feed. 

Bed  depth  is  10  in.  and  the  machine 
travels  at  about  27  in.  per  minute.  The 
finished  cake  passes  through  a  scalping 
trommel  to  remove  unsintered  fines  and 
is  then  crushed  by  rolls.  The  crushed 
sinter  is  screened  on  a  ^-in.  screen, 
oversize  furnishing  grate  dressing  for 
the  pallets.  Finished  sinter  weighs 
about  120  lb.  per  cu.ft.  and  contains 
about  70  percent  Zn,  0.2  percent  lead, 
0.04  percent  cadmium,  and  0.6  percent 
S.  Each  machine  produces  about  100 
tons  of  sinter  per  day.  Sinter  cake 
gives  a  denser  charge  lower  in  sul¬ 
phur  than  that  obtainable  with  Ropp 
calcine  when  shovelled  with  coal  into 
the  retort. 


HENRYETTA  ZINC  SMELTER.  The  Waeix  plant  is  at  the  left,  three  retort  blocks  in  fore¬ 
ground,  roaster  stacks  in  rear,  Cottrell  and  sintering  plants  at  the  right 
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LAYOUT  OF  HENRYETTA  ZINC  SMELTER 


Weighed  and  measured  quantities  of 
sinter  and  hammer-milled  semi-anthra¬ 
cite  coal  are  mixed  and  moistened  in 
a  Ransome  revolving  drum  mixer.  For 
certain  of  the  blocks,  screened  blue 
powder  is  added  to  the  charge.  The 
mixed  charge  is  loaded  into  large 
charge  cars  which  are  taken  by  nar¬ 
row-gage  track  to  the  retort  blocks. 
In  normal  times,  the  charge  mixed  for 
400  retorts  on  a  48-hour  cycle  is:  sin¬ 
ter,  40,000  lb.;  semi-anthracite  coal, 
12,500  lb.;  blue  powder,  12,500  lb.; 
snd  wet  mill  concentrates,  2,000  lb. 

The  mix  used  for  retorts  is  25  per¬ 
cent  silica  flour,  25  percent  grog  as 
‘•dobies,”  and  50  percent  plastic  clay 
from  the  St.  Louis  district.  Retorts 
are  made  on  an  auger-press  and  are 
dried  for  about  30  days.  They  are 
then  fired  as  needed  for  16  to  24  hours 
in  kilns  located  at  the  furnaces. 

The  retort  department  consists  of 
ten  direct-fired  horizontal  retort  blocks, 
the  last  three  of  which  were  financed 
by  Defense  Plant  Corp.  Each  block 
contains  800  retorts  divided  into  two 
separate  double  furnaces.  Retorts  in 
a  single  furnace  or  “stove”  are 
arranged  four-high,  50  long.  The  re¬ 
torts  hold  1.75  cu.ft.,  being  8|  in.  in¬ 
side  diameter  by  52  and  54* in.  long. 
The  condensers  are  17  in.  long,  8  in. 
at  the  butt,  and  tapered  to  2|  in.  at 
the  nose.  All  the  retort  operations  are 
at  present  on  48-hr.  cycles  with  five 
draws  being  made.  The  metal  pro¬ 


duced  is  cast  into  slabs  weighing  60  lb. 

A  wet  mill  is  operated  for  the  re¬ 
covery  of  values  from  retort  residues 
and  condensers.  This  mill  consists  of 
crushers,  jigs  and  tables.  Concentrate 
from  it  contains  about  55  percent  zinc, 
and  tailings  carry  about  7  to  10  per¬ 
cent  zinc. 

Waelz  Plant 

A  Waelz  plant,  financed  by  Defense 
Plant  Corp.,  has  recently  been  com¬ 
pleted.  It  consists  of  a  rotary  kiln, 
10  ft.  in  diameter  by  135  ft.  long, 
equipped  with  the  necessary  feeding 
arrangements,  cooling  trail,  and  auto¬ 
matic  baghouse.  It  is  now  operating 
on  retort  residue  tailings  from  the  wet 
mill,  but  metallurgical  results  are  not 
yet  available. 

The  gases  and  fume  from  the  two 
D&L  sintering  machines,  after  being 
humidified  with  water  sprays,  are 
passed  through  a  Cottrell  separator  of 
the  pipe-and-wire  type.  The  collected 
fume,  containing  about  12  percent  cad¬ 
mium,  20  percent  zinc,  20  percent  lead, 
and  26  percent  chlorine  as  chlorides, 
is  pulped  with  water  and  pumped  to 
the  cadmium  plant,  where  it  is  heated 
and  treated  with  sulphuric  acid  to  dis¬ 
solve  the  cadmium  and  zinc.  Lead  sul¬ 
phate  is  removed  in  Shriver  presses, 
dried  and  shipped  to  the  Galena  lead 
smelter.  The  clear  solution  is  treated 
with  a  small  amount  of  zinc  dust  as 
a  purification  step  to  remove  copper 


and  is  then  almost  completely  stripped 
of  cadmium  by  controlled  addition  of 
zinc  dust.  The  solution  is  separated 
from  the  cadmium  sponge  and  returned 
to  the  sintering  plant  to  be  used  for 
moistening  the  charge  to  the  sintering 
machines.  In  this  way,  its  chlorine 
and  zinc  contents  are  utilized. 

Cadmium  sponge  is  briquetted  in  a 
hydraulic  press,  then  liquated  and  the 
residue  is  distilled  in  retorts  made 
from  oil  well  pipe.  All  recovered 
metal  is  then  distilled  for  purification, 
and  final  cadmium  metal  is  cast  in  two- 
inch  balls  and  sold  for  electroplating. 

Some  of  the  byproducts  of  the  cad¬ 
mium  recovery  process  contain  consid¬ 
erable  amounts  of  rare  metals.  For 
example,  germanium  oxide  and  metal 
are  being  produced  at  the  Joplin 
plant  of  Eagle-Picher  Lead  Co.  from 
Henryetta  bjrproducts. 

Van  Buren  Zinc  Smelter 

The  Arkansas  Smelting  Co.,  a  sub¬ 
sidiary  of  Eagle-Picher  Mining  and 
Smelting  Co.  operates  the  Van  Buren 
smelter  at  Van  Buren,  Ark.  This  plant 
has  two  Ropp  roasters,  four  blocks,  or 
3,200  retorts  arranged  5-high,  and  a 
pottery. 

The  Ropp  roasters  are  operated  on 
gravity  concentrates  which,  after  roast¬ 
ing,  are  mixed  with  sinter  shipped  in 
from  the  Henryetta  smelter.  The  blocks 
operate  on  a  48-hr.  cycle  as  at  Hen¬ 
ryetta. 
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SUPPLY 


All  purchasing  has  been  centralized  in  the  purchasing  department, 
which  carefully  considers  the  opinions  of  operating  personnel.  It 
handles  all  procedures  required  by  war  agencies  involving  supply 


R.  E.  McCormack. 


Manager,  Purchasing  Department 


Teams  delivered  the  coal  over  prairie 
trails  to  about  three  locations  in  the 
district. 

With  the  advent  of  actual  mining 
came  the  purchase  of  the  piston-type 
air  drills,  air  hose,  etc.;  drill  steel  in 
five  or  ten-ton  lots,  made  up  into  bull' 
bits;  new  steel  pipe  in  carload  lots; 
hoisting  cable,  etc.  Luckily,  for  those 
da3rs,  lumber  supply  was  adequate. 

With  the  construction  of  concentra¬ 
tion  mills,  starting  early  in  1917,  came 
increased  purchases  by  contract,  which 
eliminated  the  purchasing  department 
from  the  picture  insofar  as  most  major 
items  were  concerned.  Individual  con¬ 
tractors  built  the  mills  at  contract 
prices.  Most  of  the  equfpment  was 
bought  under  contract  in  units,  princi¬ 
pally  from  local  suppliers,  with  the 
purchasing  department  not  materially 
involved,  except  to  trace  and  expedite 
deliveries. 

From  buying  electric  motors,  belting, 
pumps,  pipe  and  fittings  for  the  mills, 
the  purchasing  department  soon  ex¬ 
panded  its  activities  into  such  major 
commodities  as  8-lb.  rails,  the  only  size 
used  at  that  time,  and  bought  in  car¬ 
load  lots.  In  striking  contrast,  how¬ 
ever,  the  company  now  uses  nothing 
smaller  than  12-lb.  and  up  to  35-lb. 
rails. 

As  operation  of  the  mills  got  under¬ 
way,  the  purchasing  department  be¬ 
came  more  active,  assuming  new  re¬ 
sponsibilities  with  resulting  increases 
in  inventory  and  addition  to  storeroom 
personnel  and  delivery  equipment. 
Transportation  again  was  a  problem. 
Avith  four  days  being  required  to  move 
castings  by  rail  from  Webb  City,  Mo., 
to  Picher,  Okla.,  a  distance  of  30  miles, 
now  covered  by  delivery  trucks  in  a 
little  more  than  one  hour. 

Inauguration  of  central  milling  in 
creased  the  acivities  of  the  purchasing 
department,  and  was  followed  by  es 
tablishment  and  rapid  expansion  of  ai! 
incorporated  supply  company  whose 
presence  then,  and  to  an  even  greater 
degree  during  present  war-time  opera- 


production,  sales,  and  inventories  set 
up  by  government  agencies  during  the 
war  emergency  has  demanded  that  the 
purchasing  department  acquire  what 
amounts  to  a  new  profession  of  under¬ 
standing  and  complying  with  regula¬ 
tions.  The  references  and  knowledge 
which  it  has  been  necessary  to  acquire 
in  order  to  assure  deliveries  are  com¬ 
parable  in  extent  to  the  background 
necessary  for  entering  into  profes¬ 
sional  practice. 

Starting  from  scratch  back  in  1914, 
when  the  Picher  field  was  discovered, 
the  first  storeroom  and  purchasing  de¬ 
partment  was  established  with  a  force 
of  two  men.  Today,  despite  gigantic 
gains  in  purchasing  power  and  tre¬ 
mendous  tasks  created  by  the  wartime 
emergency,  the  department  consi.sts  of 
only  five  members,  including  an  assis¬ 
tant  purchasing  agent,  two  clerks,  and 
one  stenographer. 

Inasmuch  as  drilling  marked  the  ini¬ 
tial  activity  in  the  new  field  back  in 
1914,  coal  for  steam  boilers  on  the  drill 
rigs  and  2i-in.  drilling  rope  and  cable 
comprised  the  major  purchases  for  the 
newly  created  department.  Coal  came 
from  the  rich  nearby  Southern  Kansas 
fields,  but  despite  their  close  proximity, 
a  full  week  was  required  for  delivery. 
Necessity  for  the  purchase  of  steam 
pumps  for  pumping  water  arose  fol¬ 
lowing  sinking  of  shafts  late  in  1914. 
Speedy  transportation  was  the  order 
of  the  day.  All  deliveries  were  on 
“hurry-up”  orders  due  to  the  desire  to 
get  into  production  as  soon  as  possible. 
Consequently,  many  of  the  new  pumps 
were  delivered  by  express. 

Because  of  lack  of  roads,  a  four- 
horse  team  was  required  to  haul  a 
single  ton  a  distance  of  five  miles  dur¬ 
ing  the  rainy  season,  although  under 
normal  weather  conditions  two-horse 
teams  Avere  adequate.  Such  transpor¬ 
tation  handicaps  retarded  delivery  of 
mine-run  coal,  the  only  grade  or  size 
available,  shipped  from  across  the 
Kansas  line  via  rail  to  the  erstwhile 
Indian  trading  post  of  Quapaw,  Okla. 


Tiik  variety  and  volume  of  Eagle- 
Picher  purchases,  which  exceeded 
$4,000,000  in  1942,  impose  con¬ 
siderable  responsibility  on  the  com¬ 
pany’s  purchasing  department.  This 
task  is  emphasized  by  the  company 
policy  of  putting  final  responsibility 
for  the  selection  of  equipment  in  the 
hands  of  this  department.  As  de¬ 
scribed  below,  the  operating  depart¬ 
ments  have  full  opporunity  to  indicate 
their  choice  of  equipment,  and  the  pur¬ 
chasing  department  has  to  weigh  these 
choices  against  problems  of  standardiz¬ 
ation,  buying  efficiency,  and — in  these 
hectic  days  of  priorities — of  on-time 
delivery. 

The  company’s  purchasing  activities 
are  combined  with  those  of  the  Consoli¬ 
dated  Supply  Co.,  a  subsidiary  of  the 
Eagle-Pieher  Mining  &  Smelting  Co., 
which  sells  equipment  and  supplies  to 
other  operators,  including  not  only 
mines  of  the  Tri-State  district,  but  coal 
mines  in  Kansas  and  oil  producers  in 
Oklahoma.  Besides  handling  a  myriad 
of  mechanical  items  and  supplies,  the 
duties  include  such  bizarre  activities  as 
grooving  hay  and  grain  for  mine  mules 
and,  since  the  leather  shortage,  making 
harness  from  such  materials  as 
scrapped  belting. 

The  intricate  svstem  of  controls  over 
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tion,  proved  a  boon  to  the  industry. 

The  initial  purchases  of  electric  mo¬ 
tors  and  control  equipment  had  been 
for  the  mills/  but  as  motors  replaced 
steam  power  the  company  soon  started 
buying  motors  for  the  mines  for  pump¬ 
ing  and  for  hoisting  ore.  Then  followed 
the  first  purchase  of  trolley  locomotives 
for  the  mines,  although  these  electric 
“iron  horses”  augmented  rather  than 
supplanted  the  ever-present  mine 
mules  used  to  pull  short  trains  of  cars 
and  “cans.” 

Using  as  many  as  70  mules  in  1920, 
the  .company  has  continued  to  maintain 
almost  the  same  number,  because  of  the 
greater  number  of  mines  now  operat¬ 
ing,  notwithstanding  additions  of  other 
power.  Now,  as  two  decades  ago,  when 
the  mules  go  into  the  mines,  they  re¬ 
main  there  for  most  of  their  lives,  com¬ 
ing  out  only  in  case  a  mine  is  aban¬ 
doned.  At  present  there  are  50  or  60 
mules  in  their  subterranean  stables 
supplied  with  feed  produced  largely 
from  the  company’s  own  prairie  land. 
Also,  believe  it  or  not,  although  the 
price  of  Tri-State  “jack”  has  under¬ 
gone  many  a  rise  and  fall,  quotations 
on  the  long-eared  brand  of  Missouri 
“jacks”  used  in  the  mines  have  fiuctu- 
ated  from  their  original  average  pur¬ 
chase  price  of  $50  per  head  back  in 
1920,  to  $250  more  recently. 

As  a  result  of  the  merger  with  the 
Commerce  Mining  &  Royalty  Co.  in 
late  1938,  the  addition  of  a  power 
plant,  three  mills,  and  about  twenty 
mines  brought  about  the  need  of  more 
centralized  control  of  purchases.  This 
was  fortunate  in  view  of  the  war  emer¬ 
gency  problems  that  were  in  store. 

Up  until  that  time,  requisition  forms 
had  been  used  only  by  the  power  plant. 
Today,  80  percent  of  the  requisitions 
are  made  by  telephone  directly  to  the 
purchasing  department,  mostly  from 
mine  and  mill  superintendents  and  ma¬ 
chine  shop  foremen.  The  telephone 
requisitions  will  average  from  100  to 
125  per  day. 

Company  procedure  provides  for  is¬ 
suing  the  regular  form  of  purchase 
order  to  cover  all  purchases.  However, 
in  order  ot  reduce  paper  work,  where 
a  number  of  purchases  are  made  dur¬ 
ing  a  24-hour  period  from  the  same 
supplier,  at  the  end  of  each  month  a  [• 
blanket  confirming  purchase  order  is 
issued.  In  all  cases,  the  issuance  of 
purchase  orders  is  of  prime  impor¬ 
tance,  in  order  to  keep  in  consonance 
with  the  numerous  procedures  and 
regulations  of  the  War  Production 
Board. 

The  purchasing  department  also 
serves  as  a  central  clearing  department 
for  invoices  covering  all  purchases,  in¬ 
cluding  the  few  minor  purchases  that 
are  made  by  mine  or  mill  offices  with¬ 
out  participation  by  the  purchasing 
department. 

Each  day  the  purchasing  department 
groups  all  of  the  invoices  received. 


covering  deliveries  that  have  been 
made  to  the  various  mines  and  mills 
during  the  previous  day,  together  with 
a  few  special  invoices  for  materials 
that  were  delivered  several  days  prev¬ 
iously.  These  invoices  are  carrfully 
checked  for  unit  price,  extension,  cash 
discounts  and  terms.  They  are  then 
given  serial  numbers  and  grouped  by 
mines.  The  invoices  are  then  ready  to 
be  recorded  on  what  is  termed  the  “in¬ 
voice  register.”  This  is  8^  x  11  in.  in 
size,  and  provides  for  the  following 
data:  check  No.,  our  invoice  No., 
vendor,  vendor’s  invoice  No.,  operation, 
amount.  The  invoice  register  is  pre¬ 
pared  each  day  in  duplicate,  the  orig¬ 
inal  being  forwarded  via  messenger  to 
the  divisional  accounting  office  at 
Miami,  and  the  copy  being  retained  by 
the  purchasing  department.  At  the 
same  time,  the  messenger  delivers  all 
the  invoices  which  have  been  listed  on 
the  invoice  register  to  the  field  office  at 
Cardin  from  which  they  are  distributed 
to  the  mines  and  mills.  Mine  and  mill 
superintendents  are  responsible  for 
checking  the  invoices,  for  the  receipt 
of  the  material,  including  weight  and 
condition.  They  must  also  designate 
the  accounts  to  which  charges  are  to 
be  made. 

Thus  it  can  be  seen  that  considerable 
responsibility  rests  with  the  mine  and 
mill  superintendents.  Before  any  in- 
v’oices  are  paid  by  the  office  in  Miami, 
it  is  necessary  for  each  to  have  the  ap¬ 
proval  of  the  superintendent. 

Daily  cost  figures  are  pi*epared  from 
approved  invoices  actually  received  at 
Miami.  The  recapitulation  form  serves 
mainly  as  a  record  of  all  invoices  re¬ 
ceived  in  the  purchasing  department 
and  enroute  to  the  Miami  office. 

The  purchasing  department  handles 
all  rules  and  regulations  from  the  War 
Production  Board,  with  the  operating 


personnel  relieved  of  all  priority  prob¬ 
lems.  At  the  very  inception  of  orders 
from  the  War  Production  Board  it  was 
recognized  that  such  regulations  would 
be  with  us  for  the  duration  and  that 
the  sooner  we  could  adjust  ourselves  to 
operating  under  them,  the  better  off 
we  would  be.  Consequently,  we  central¬ 
ized  all  of  this  new  work  in  the  pur¬ 
chasing  department,  assigning  it  to 
certain  individuals  because  of  the  ne¬ 
cessity  of  having  specialists  handle  the 
various  types  of  government  orders. 

Discontinuance  of  buying  by  super¬ 
intendents  or  bosses,  and  substitution 
of  a  centralized  purchasing  policy  has 
found  favor  with  all  managers. 

On  all  purchases  covering  major 
equipment,  as  well  as  drills,  drilling 
parts  and  other  supplies,  the  general 
superintendents  make  their  recom¬ 
mendations  to  the  purchasing  depart¬ 
ment  as  to  the  brand  or  make  of  equip¬ 
ment  they  prefer.  In  nearly  every  case 
the  recommendations  are  followed. 

However,  the  purchasing  depart¬ 
ment  has  assumed  the  responsibility 
of  standardizing  equipment  and  sup¬ 
plies.  Its  recommendations  made  to 
the  operating  department  usually  meet 
with  approval. 

The  purchasing  department  plays  an 
important  role  with  respect  to  quanti¬ 
ties  purchased.  The  operating  depart¬ 
ments  leave  this  matter  almost  entirely 
to  the  judgment  of  the  purchasing  de¬ 
partment.  In  many  instances  substan¬ 
tial  savings  are  effected  by  consolidat¬ 
ing  the  purchase  requisitions,  buying 
in  larger  volume,  and  receiving  the 
benefit  of  a  more  favorable  price. 

Equally  important  factors  in  effec¬ 
ting  savings  have  been  the  purchasing 
departments  constant  anticipation  of 
eventual  needs  and  a  perpetual  policy 
of  being  prospective  purchasers  and 
willing  listeners  for  all  salesmen. 


‘*WE  LIKE  SALESMEN!” 

If  you  enter  our  doors  because  you  believe  in  your  product  and 
feel  It  will  benefit  the  company,  you  ore  very  welcome. 

If  you  hove  some  suggestion  to  moke  that  will  work  for  the  better¬ 
ment  of  our  business,  we  are  glad  to  see  you. 

If  your  product  or  proposition  has  merit,  we  want  to  see  it  or  hear 
It  —  you  know  more  about  it  thon  we  do  and  we  want  to  learn.  We 
may  not  buy,  but  you  are  entitled  to  a  hearing  and  you  will  get  it. 

We  will  try  to  see  you  promptly  when  you  come  in,  but  If  we 
don’t,  please  be  patient  with  us  — we  will  try  not  to  waste  your  time 
by  keeping  you  waiting,  and,  of  course,  you  won’t  waste  our  time, 
because  that  would  not  be  fair. 

We  have  men  presenting  our  line  constantly  and  we  know  their 
needs,  habits,  successes  and  heartaches  — so  we  like  salesmen. 

CONSOLIDATED  SUPPLY  COMPANY 


BUYING  54,000,000  oi  supplies  a  year  keeps  this  purchasing  department  busy,  but  not 
too  busy  to  be  courteous  and  keep  informed.  This  notice  hongs  in  the  waiting  room 
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PERSONNEL 
and  SAFETY 

Joint  control  of  personnel,  safety,  medical,  and  insurance  activities 
has  produced  efficiency,  fewer  accidents,  lower  insurance  costs 


John  W.  CampbelL  Assistant  Secretary,  and  E.  C.  Mabon,  Personnel  Manager 


PERSONNEL  ADMINISTRATION  with 

this  company,  as  with  the  Tri- 
State  mining  industry  generally, 
was  of  rather  slow  growth,  and  de¬ 
veloped  more  or  less  by  trial  and  error. 
However,  the  methods  and  set-up 
evolved  have  proven  to  be  practicable 
and  reasonably  etlicient.  The  pereon- 
nel  department  is  headed  by  a  per¬ 
sonnel  manager,  having  supervision 
and  control  over  the  insurance  depart¬ 
ment,  safety  department,  and  medical 
and  other  services  to  the  employees. 
The  reason  for  this  grouping,  although 
somewhat  contrary  to  ordinary  prac¬ 
tice,  is  that  after  a  job  is  created,  the 
filling  of  the  job  with  a  properly  quali¬ 
fied  individual,  physical  and  other¬ 
wise,  making  the  job  desirable  to  the 
worker  from  the  various  angles  of 
working  conditions,  wages,  incentives, 
etc.,  making  and  keeping  the  job  rea¬ 
sonably  safe,  taking  care  of  medical 
attention  in  case  of  injury,  in  fact  any 
activity  relating  to  the  individual  as  a 
person  rather  than  as  an  unidentified 
member  of  a  group,  is  part  of  the 
personnel  problem.  From  1918  to 
June  1943  this  work  was  under  the 
direction  of  Mr.  Campbell.  He  was 
succeeded  by  Mr.  Mabon,  who  was 
safetv  engineer  from  1926  to  June 
1943.' 

The  people  of  the  Tri-State  district 
are  nearly  all  native,  white  Americans, 
primarily  from  the  Ozarks.  Most  of 
their  ancestors  moved  into  this  region 
from  Kentucky  and  Tennessee,  and 
represent  stock  that  has  been  Ameri¬ 
can  for  several  generations.  Like  their 
forebears,  they  are  highly  individual¬ 
istic,  independent,  exceptionally  good 
workers,  adaptable,  ingenious,  self-re¬ 
liant  to  the  highest  degree,  and  better 
led  than  driven. 

As  a  result  of  the  independent  dis¬ 
position  of  the  miners,  labor  turnover 
from  mine  to  mine  has  always  been 


very  high  in  the  district.  The  com¬ 
pany  has  never  considered  this  detri¬ 
mental  from  an  efficiency  standpoint; 
rather  it  has  been  considered  of  some 
value  because  experience  in  various 
jobs  has  qualified  the  men  as  all-around 
miners.  Personnel  policy  has  mini¬ 
mized  turn-over  in  and  out  of  the  com¬ 
pany,  although  little  effort  has  been 
made  to  restrain  men  from  moving 
from  place  to  place  within  the  organiza¬ 
tion.  In  fact,  the  hiring  procedure  was 
set  up  to  give  considerable  freedom 
in  this  respect. 

In  the  days  of  the  Galena-Joplin- 
Webb  City  mining  era,  not  a  great  deal 
of  attention  was  given  to  personnel 
control.  Mining  units  Avere  small,  and 
close  personal  relationships  existed  be¬ 
tween  the  crews  and  the  management. 
The  Picher  mines  were  opened  under 
rather  hectic  circumstances,  the  de¬ 
mands  of  the  first  World  War  arising 
just  about  the  time  production  from 
this  district  became  available.  As  with 
any  boom  camp,  besides  a  great  influx 
of  local  labor  from  the  Joplin-Webb 
City  section,  the  Picher  field  was  also 
a  “stopping  off  point”  for  itinerant 
workers.  This  led  to  a  very  high  labor 
turnover,  and,  the  mines  at  Picher  be¬ 
ing  larger,  the  bosses  and  foremen 
found  that  as  time  went  on  they  had 
more  strangers  in  their  crews. 

Hiring  procedure,  carried  over  from 
the  older  district,  was  very  free  and 
easy.  An  applicant  presented  himself 
to  a  ground  boss,  any  ground  boss,  and 
if  the  boss  had  an  opening  for  which 
the  applicant  was  suitable,  the  boss 
hired  him.  Many  of  the  applicants 
had  never  seen  a  mine  but  were  good 
talkers,  which  accounted  for  much  of 
the  labor  turnover.  Each  applicant 
was  supposed  to  fill  out  a  card,  giving 
rather  sketchy  personal  data,  the  card 
being  filed  in  the  main  office  of  the 
company.  No  follow-up  report  was 


made  when  he  quit;  but  as  often  as  an 
individual  went  to  work  at  different 
mines,  or  quit  and  returned  to  the 
same  mine,  he  had  to  fill  in  another 
card.  While  this  did  give  some  infor¬ 
mation  on  the  employee,  it  was  of  very 
little  value,  and  the  number  of  cards 
increased  to  such  proportions  that  the 
file  became  unwieldy. 

To  cure  this  situation, -'in  1919  the 
record  system  was  changed  so  that  an 
individual  was  given  only  one  card; 
each  mine  or  department  was  required 
to  report  daily  the  number  hired  and 
those  who  left,  the  data  being  entered 
on  the  card  for  each  individual.  In 
this  way  the  main  office  kept  a  continu¬ 
ous  record  showing  the  employment 
history  and  present  status  of  each  in¬ 
dividual.  This  worked  much  more  sat¬ 
isfactorily  than  the  former  system. 

However,  with  various  changes  tak¬ 
ing  place  in  mining  methods,  more 
mines  opened;  and  being  scattered  at 
greater  distances  from  the  main  office, 
greater  control  over  employee  relations 
was  found  to  be  necessary.  Also,  dur¬ 
ing  and  following  the  1921-22  business 
recession,  damage  claimants  and  their 
attorneys  became  very  active.  The 
workmen’s  compensation  laws  of  Kan¬ 
sas  and  Oklahoma  had  been  amended 
and  the  benefits  very  materially  in¬ 
creased,  particularly  in  Oklahoma, 
where  the  administration  of  the  com¬ 
pensation  law  became  very  oppressive 
toward  employers  and  insurance  com¬ 
panies.  This  situation  reached  its 
peak  at  the  time  of  the  1930  depression 
Although  the  company  had  been  active 
in  accident  prevention  work,  it  never¬ 
theless  had  an  enormous  number  o? 
claims,  many  of  them  unfounded.  Many 
claimants  reopened  their  claims  trying 
to  collect  something  to  live  on.  The 
provisions  and  loop-holes  in  the  com¬ 
pensation  law  were  administered  more 
or  less  as  unemployment  insurance. 


lie 
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at  all  operations  of  the  company  and 
its  subsidiaries,  the  final  control  being 
in  the  personnel  manager  at  the  main 
office. 

One  of  the  most  important  considera¬ 
tions  in  qualifying  is  the  physical  con¬ 
dition  of  the  applicant.  The  progres¬ 
sively  more  severe  experience  under 
the  compensation  laws,  in  the  face  of 
strenuous  safety  efforts,  convinced  the 
management  that  to  a  great  extent  the 
company  was  not  causing  but  rather 
was  hiring  disabilities.  For  example, 
in  1925,  when  the  U.  S.  Bureau  of 
Mines  clinic  at  Picher  started  making 
physical  examinations  in  connection 
with  its  survey,  it  was  noted  that  a 
substantial  number  of  the  men  had 
hernia,  but  no  history  of  any  strain  or 
injury  as  a  cause.  Hernia  is  compen¬ 
sable  if  caused  by  an  injury.  Even  be¬ 
fore  institution  of  the  card  system,  the 
company  tightened  up  on  hiring  men 
whose  examinations  by  the  clinic 
showed  pre-existing  conditions  of  this 
nature.  The  effect  of  this  policy  was 
immediately  noticeable  in  accident 
claim  statistics.  In  1930,  when  the 
card  system  went  into  effect,  the  com¬ 
pany  did  not  issue  cards  to  applicants 
having  hernia,  with  the  result  that, 
whereas  it  had  averaged  slightly  over 
five  hernia  claims  per  year,  during  the 
first  year  of  operation  under  the  new 
system  it  had  one. 

The  physical  examination  is  com¬ 
plete,  including  stripped  examination 
of  the  man,  standard  Snellen  test  for 
vision  together  with  Keystone  binoc¬ 
ular  test,  blood  test,  chest  X-ray, 
spine  X-ray,  and  such  special  exami¬ 
nation  as  the  findings  might  indicate 
to  be  advisable. 

Work  in  the  mines  is  hard  and  heavy 
physical  labor,  requiring  exceptional 
physical  fitness.  There  is  no  benefit 
either  to  man  or  company  if  a  man 
physically  incapable  of  filling  a  job 
is  hired,  and,  as  a  result  of  his  inca¬ 
pacity,  becomes  disabled.  To  hire  phys¬ 
ically  fit  individuals  in  the  first  place 
seems  the  proper  thing  to  do. 

On  account  of  the  strenuous  nature 
of  the  work,  physical  standards  are 
ordinarily  rather  high.  Cards  are  not 
issued  to  those  suffering  from  syphi¬ 
lis,  heart  trouble,  defective  vision  be¬ 
yond  a  reasonable  degree  based  on 
accident  and  compensation  experience, 
hernia,  communicable  diseases,  or  con¬ 
ditions  which,  in  the  doctor’s  opinion, 
would  make  it  hazardous  to  the  indi¬ 
vidual  to  put  him  at  heavy  work.  Fur¬ 
thermore,  cards  are  not  issued  to  men 
suffering  from  arthritis  of  the  spine. 
Under  the  “aggravation  of  the  pre¬ 
existing  condition”  provisions  of  the 
compensation  laws,  collection  of  claims 
for  pain  in  the  back  coupled  with  ar¬ 
thritis  became  a  racket.  As  a  result 
of  company  practice,  during  the  year 
1937  the  company  did  not  have  any 
compensation  claims  for  strained  backs. 

Cards  are  issued  to  men  with  blood 
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an  expired  card,  it  must  be  renewed 
at  the  personnel  office  before  the  man 
is  eligible  for  employment.  The  rule 
is  adamant  that  no  man  can  be  em- 
ploj’^ed  by  any  foreman  for  any  period 
of  time  in  any  capacity  without  a  valid 
card  in  his  possession.  If  a  man  is 
put  on  under  these  conditions,  he  may 
remain  with  one  foreman  for  any 
period  of  time  without  formally  renew¬ 
ing  his  card  at  the  e.xpiration  date. 

At  the  time  an  employee  leaves, 
whether  it  is  voluntary  or  a  lay-off,  he 
is  given  his  card  so  that  he  may  present 
it  to  another  foreman  when  applying 
for  another  job.  If  it  has  expired, 
however,  it  must  be  renewed  by  the 
personnel  office.  If  the  employee  is 
discharged  for  serious  delinquency,  the 
foreman  does  not  give  him  his  card,  but 
the  card  is  turned  in  to  the  personnel 
department  with  a  report  of  details  of 
the  discharge.  To  receive  his  card 
again  the  man  must  clear  the  matter 
up  with  the  personnel  department. 
When  an  applicant  gets  a  card  in  the 
first  instance,  whether  it  is  renewed,  or 
whether  a  discharged  man  receives  his 
card  back,  is  solely  at  the  discretion 
of  the  personnel  manager. 

Each  day  the  foreman  at  each  mine 
or  plant  turns  in  a  daily  report  show¬ 
ing  the  individuals  he  has  put  on  his 
crew,  the  card  numbers,  and  the  men 
who  left  his  crew.  These  are  entered 
on  the  men’s  individual  personnel 
sheets,  so  that  an  up-to-date  record  is 
kept  in  the  office  of  the  men  working 
at  each  location,  and  also  the  employ¬ 
ment  record  to  date  of  each  man  wffio 
has  been  issued  a  card. 

With  only  minor  modifications  as  to 
detail,  dictated  by  conditions  at  differ¬ 
ent  plants,  this  same  system  is  in  effect 


As  a  result,  in  December  1930  the 
company  set  up  a  completely  revised 
personnel  system,  and  instituted  the 
emjiloyment,  or  “rustling,”  card.  A 
person  seeking  employment  now  ap¬ 
plies  to  the  personnel  office,  where  per¬ 
sonal  data  are  taken,  and  signs  an 
application.  If  apparently  acceptable, 
he  is  sent  for  a  physical  examination. 
The  application  and  physical  exami¬ 
nation  report  are  referred  to  the  per¬ 
sonnel  manager,  Avho  cheeks  them  with 
the  tile.  If  the  applicant  passes  the 
requirements,  he  is  then  issued  an  em¬ 
ployment  card  which  entitles  him  to 
“candidate”  for  a  job.  Under  ordin¬ 
ary  cireumstance.s,  his  placement  de¬ 
pends  on  his  contacting  a  boss  for 
whom  he  is  willing  to  work,  who  has  a 
job  open,  and  to  whom  the  applicant 
is  acceptable.  The  employment  cards 
are  numbered  serially.  Any  number 
i'sued  to  an  individual  is  never  issued 
to  any  other  individual,  even  though 
the  man  carrying  that  number  may 
never  work  for  the  company.  An 
applicant  may  not  go  to  work  imme¬ 
diately  after  receiving  his  card,  but  if 
he  shows  up  at  a  later  date  and  a  card 
is  reissued  to  him,  it  bears  the  same 
serial  number.  It  is  a  requirement  of 
the  system  that  a  man’s  “card  num¬ 
ber”  appear  on  each  payroll  and  on 
each  paycheck  issued  to  him. 

When  a  successful  applicant  goes  to 
AAork,  his  foreman  takes  up  the  card, 
enters  his  name  on  the  time  book 
exactly  as  it  is  written  on  the  card,  and 
enters  his  number  on  the  time  book. 
The  foreman  keeps  the  card  in  an 
index  file  until  the  man  leaves  his  em¬ 
ployment.  The  cards  are  limited  for 
approximately  ninety  days  after  date 
of  issue,  and  if  an  applicant  tenders 
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TAKING  DUST  SAMPLE  in  a  scraper  zone.  Note  manner  of  extending  impinger  flask,  and  air-water  spray  for  reducing  dustiness 


Safety  Measures 


In  the  old  days  of  the  Galena- Joplin- 
Webb  City  mining  era,  not  a  great  deal 
of  attention  was  g^ven  to  safety  mat¬ 
ters.  The  mining  units  were  much 
smaller,  with  smaller  crews.  When  the 
mines  in  the  Picher  district  were 
opened  the  management  and  super¬ 
visory  staff  was  composed  mainly  of 
individuals  coming  from  the  old  field, 
and  although  the  new  mines  were  deep¬ 
er  and  developed  generally  into  larger 
mines,  the  methods  were  essentially  the 
Siime. 

Gradually,  however,  changes  took 
place.  Partly  because  of  progressively 
more  costly  experience  under  the  eom- 
p(‘nsation  laws,  in  1925  the  district  be¬ 
came  safety  conscious.  Through  the 
efforts  of  the  Tri-State  Zinc  and  Lead 
Ore  Producers’  Association,  safety  was 
brought  directly  to  the  attention  of  the 
oi»erators,  and  a  well-organized  safety 
campaign  was  instituted  under  the  su¬ 
pervision  of  Mr.  R.  V.  Ageton,  a  min¬ 
ing  engineer  assigned  to  this  work  by 
the  U.  S.  Bureau  of  Mines  and  later 
hired  by  the  association. 

For  some  years  this  company  had 
been  having  monthly  inspections  of  its 
mines  and  plants  by  a  professional 
safety  engineer,  with  written  reports 
on  conditions.  When  this  campaign 
started  a  full-time  safety  engineer  rvas 
employed.  Many  of  the  other  com¬ 
panies  employed  safety  engineers. 


These  men  held  scheduled  meetings, 
during  which  accidents  were  reported 
and  analyzed  for  cause,  means  of  pre¬ 
venting  such  accidents  were  discussed, 
and  serious  attempts  were  made  to  im¬ 
prove  safety  conditions  generally. 
From  these  efforts  came  better  con¬ 
struction,  better  mechanical  guarding, 
safety  equipment,  and  safer  methods 
of  operation.  This  company  has  been 
very  active  in  these  matters.  At  this 
time  it  has  three  full-time  safety  engi¬ 
neers  as  well  as  an  air-hygiene  engi¬ 
neer.  Tying  together  the  functions  of 
employment,  insurance,  and  safety 
practices  has  resulted  in  better  ad¬ 
ministration  of  all  three. 

Many  devices  have  been  tried  in 
safety  promotion,  including  bulletin 
boards,  flags  and  banners,  contests,  etc. 
Some  had  value  for  a  time,  but  by 
their  nature  outlived  their  usefulness 
and  were  dropped.  The  company  has 
not  found  any  sure-fire  way  to  prevent 
accidents.  Mandatory  rules  and  regu¬ 
lations  are  very  few,  although  some  are 
in  effect.  Mainly,  however,  accident 
prevention  has  been  effected  by  con¬ 
tinual  vigilance  and  effort,  plus  educa¬ 
tion  of  both  old  and  new  employees 
to  work  safely. 

This  company  requires  all  parties 
going  underground  to  wear  “hard  hats” 
which  are  also  required  at  certain  spe¬ 
cific  places  on  the  surface.  Hard- toed 


safety  shoes  or  boots  are  required  to 
be  worn  by  all  underground  workers. 
These  hats  and  shoes  are  sold  by  the 
company  to  the  workmen  at  cost. 
Screen  goggles  are  required  to  be  worn 
by  shovelers  and  helpers  when  break¬ 
ing  boulders,  and  Armour  plate-glass 
safety  spectacles  are  furnished  by  the 
company  to  be  used  at  many  opera¬ 
tions,  as  specified  by  the  safety  de¬ 
partment.  The  rule  against  starting 
or  “collaring”  holes  dry  is  rigidly  en¬ 
forced;  partly  because  of  the  amount 
of  dust  such  action  would  produce,  but 
also  because  flying  particles  of  rock 
injure  eyes.  When  holes  are  started 
wet,  this  is  obviated.  This  rule  has 
been  established  so  long  and  is  so 
vigorously  enforced  that  there  is  very 
little  trouble  from  its  violation,  even 
by  newly  employed  men. 

Even  before  the  enactment  of  state 
mining  codes  this  company  had  a  rule 
that  men  were  to  be  hoisted  or  lowered 
in  shafts  at  no  more  than  500  feet  per 
minute.  To  enforce  this  rule  it  has 
been  necessary  on  occasion  to  lay  off 
or  even  discharge  otherwise  competent 
hoistmen.  However,  during  this  time 
the  company  has  not  had  a  single  fatal 
shaft  accident.  Production  records  do 
not  indicate  that  this  rule  has  inter¬ 
fered  with  efficient  operation. 

Preventing  Prematiire  Explosions 

Formerly,  premature  explosions 
while  loading  holes  were  frequent. 
In  each  instance  the  results  were  very 
serious,  and  there  were  usually  one  or 
more  fatalities.  During  the  safety 
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campaign  starting  in  1925,  careful 
analysis  was  made  of  each  of  these 
accidents,  and  it  was  concluded  that 
they  were  caused  by  the  dynamite 
cartridge  containing  the  detonator 
meeting  with  some  obstruction  while 
being  placed' in  the  hole,  the  cartridge 
collapsing  and  permitting  the  detonator 
to  be  dragged  along  the  rough  side  of 
the  hole  with  sufficient  force  to  cause 
an  explosion.  Usually  the  explosion 
of  this  primer  was  suflScient  to  de¬ 
tonate  the  rest  of  the  powder  in  the 
hole. 

With  the  cause  determined,  a  rem¬ 
edy  was  sought.  The  result  is  a  safety 
device  locally  known  as  a  “shot  tube,” 
consisting  merely  of  a  cardboard  tube, 
closed  at  one  end,  of  such  size  that  the 
dynamite  cartridge  primer,  when 
pushed  into  the  tube,  fits  tightly 
enough  so  that  it  can  not  come  out. 
When  the  primer  is  made  up  and 
placed  in  the  shot  tube,  it  is  then 
bandied  exactly  as  if  the  tube  had  not 
been  used.  Although  simple,  shot 
tubes  are  very  effective. 

The  writers  have  investigated  each 
premature  explosion  accident  in  the 
entire  Tri-State  district  since  the  in¬ 
troduction  of  this  device,  and  have 
determined  positively  that  up  until 
this  date  no  premature  explosion  has 
occurred  while  loading  a  hole  where 
the  men  were  properly  using  this  pro¬ 
tector.  One  was  being  used  when  an 
explosion  occurred  at  one  of  the  com¬ 
pany’s  mines  in  1942,  but  the  man  was 
misusing  the  device  in  such  a  manner 
that  the  situation  was  worse  than  if  it 
had  not  been  used  at  all. 

Electric  cap  lamps  are  in  use  at  all 
of  the  company  mines.  Although  it 
may  seem  strange  to  class  their  use 
as  a  safety  measure,  it  is  believed  that 
the  better  lighting  conditions  result¬ 
ing  from  their  use  adds  not  only  to 
efficiency  but  also  to  safety. 

The  company  has  never  felt  any 
necessity  for  issuing  a  formal  rule 
book  setting  forth  safety  rules.  Each 


Health  hazards  exist  at  the  various 
plants  and  mines,  but  are  recognized 
and  measures  are  taken  to  combat 
them.  At  the  Galena  smelter  the  main 
health  hazard  is  lead  absorption.  The 
management  makes  the  various  opera¬ 
tions  as  free  from  this  hazard  as  pos¬ 
sible.  In  addition  to  mechanical  con¬ 
trol,  each  man  exposed  to  lead  is  fur¬ 
nished  two  approved  respirators  at 
the  beginning  of  his  work  shift,  so 
that  he  may  change  to  a  fresh  one 
in  the  middle  of  the  shift.  When  he 
goes  off  shift,  these  are  turned  in  to  a 
man  whose  duties  are  to  clean,  repair, 
and  sterilize  the  respirators.  They  are 


month  at  the  mines  there  is  a  fore¬ 
men’s  meeting  where  operating  prob¬ 
lems  are  discussed  freely.  These 
always  include  safety  and  other  per¬ 
sonnel  problems.  The  company  main¬ 
tains  a  safety  bonus  program.  Each 
ground  boss  who  goes  through  a  full 
calendar  month  without  a  lost-time 
accident  in  his  crew,  receives  a  bonus 
cheek  of  one  cent  per  man-shift  his 
crew  worked  during  the  month.  This 
has  proven  to  be  effective  and  has  not 
been  abused. 

That  the  company’s  accident-preven¬ 
tion  procedure  has  worked,  as  applied 
to  mines  in  this  district,  seems  to  be 
borne  out  by  the  fact  that  since  the 
war  started  it  has  hired  hundreds  of 
inexperienced  men  who  were  never  in 
a  mine  before,  and  up  to  date  the 
accident  experience  has  not  changed. 
The  only  additional  safety  measure 
that  has  been  found  necessary  with 
regard  to  new-comers  has  been  to  see 
that  they  were  put  with  experienced 
men  to  instruct  and  advise  them.  On 
drilling  operations  instructors  are 
used,  about  one  old-timer  to  four  in¬ 
experienced  new  men. 

Experience  has  proven  the  effect  of 
safety  work  to  be  cumulative.  As  a 
result,  an  accident  severity  rate  was 
experienced  in  1942  of  0.21  lost-time 
accidents  per  1,000  man-shifts,  or  one 
lost-time  accident  to  every  4,761  man¬ 
shifts  worked,  equivalent  to  something 
over  15  man-j’ears. 

The  same  safety  policies  have  been 
applied  at  company  smelters  and  other 
plants,  with  equally  gratifying  re¬ 
sults.  In  many  respects  the  opera¬ 
tions  and  hazards  are  similar.  The 
main  difference  is  that  at  the  smelters 
some  of  the  work  is  done  at  furnaces, 
where  the  heat  is  severe.  This  pre¬ 
sents  the  hazard  of  heat  exhaustion 
and  cramps.  This  company  was  one 
of  the  first  to  use  salt  tablets  to  coun¬ 
teract  this  effect,^  and  a  case  of  heat 
exhaustion  is  very  rare  indeed  where 
the  men  use  the  salt  as  recommended. 


marked,  and  each  man’s  individual  res¬ 
pirators  after  renovation  are  placed 
in  a  sealed  paper  sack  and  hung  on  a 
hook  bearing  his  identification  number. 
This  assures  the  man  receiving  every 
day  his  own  respirators,  in  the  best 
and  safest  possible  condition.  Each 
workman  exposed  to  lead  is  also  given 
a  check-up  examination  every  two 
weeks  by  a  doctor  outside  the  plant, 
who  has  had  years  of  experience  with 
this  operation. 

The  principal  health  hazard  at  the 
mines  is  silicosis.  Tri- State  ores  are 
found  mainly  with  chert  and  jasper- 
oid.  In  the  early  history  of  mining  in 


this  district,  as  iu  other  mining  dis¬ 
tricts,  little  was  known  of  the  hazard 
to  health  from  breathing  silica  dust, 
although  “miners  consumption,”  was 
very  prevalent.  In  1913  Dr.  A.  J. 
Lanza,  U.  S.  Public  Health  Service, 
made  an  investigation  in  the  Webi) 
City  area  and  discovered  the  cause  o£ 
this  disease. 

It  is  impossible  to  detect  all  unsafe 
dust  conditions  except  by  proper  in¬ 
struments  for  making  dust  counts  and 
analyses.  For  some  years,  even  after 
Dr.  Lanza’s  discoveries,  the  counting 
methods  and  equipment  were  very  in¬ 
adequate  and  unreliable.  The  first 
fairly  good  determinations  were  mad<* 
in  the  early  twenties  during  an  investi¬ 
gation  of  the  Picher  mines  by  the  U.  S. 
Bureau  of  Mines,  but  counting  meth¬ 
ods  were  not  really  satisfactory  until 
the  modern  development  ^  the  im- 
pinger  and  konimeter  in  the  thirties. 

In  1936,  the  Tri-State  Zinc  &  Lead 
Ore  Producers’  Association  set  up  an 
air  hygiene  department  with  an  en¬ 
gineer  to  make  dust  counts  and  air 
tests  at  the  mines  of  its  members.  The 
company  made  maximum  use  of  this 
service.  In  addition,  because  it  was 
impossible  for  the  association  engineer 
to  check  the  company’s  mines  as  often 
as  desired,  the  company  established  an 
air  hygiene  laboratory  of  its  own  in 
January,  1942,  with  a  full-time  en¬ 
gineer.  This  man  devotes  all  his  time 
to  making  routine  scheduled  tests  in 
the  company’s  underground  mines  for 
bad  air,  toxic  gases,  etc.,  and  taking 
dust  counts  at  the  various  working 
places,  both  above  and  below  ground. 
He  also  makes  special  checks  of  new 
installations,  and,  whenever  in  the 
opinion  of  the  safety  department,  a 
special  check  is  advisable  to  determine 
whether  a  condition  has  changed. 

The  permissible  count,  according  to 
authoritative  medical  opinion,  is  five 
million  particles  of  free  silica  per 
cubic  foot  of  air.  Inasmuch  as  Tri- 
State  mine  rock  contains  approxi¬ 
mately  80  percent  fi’ee  silica,  a  count 
of  six  million  or  slightly  in  excess 
would  be  permissible  on  this  basis. 
However,  without  regard  to  the  dilu¬ 
tion  of  the  silica  content  with  harm¬ 
less  rock  dusts,  the  aim  is  to  keep  the 
total  count  to  three  million  or  less. 
To  do  this  the  company  resorts  to  wet 
drilling  at  all  times,  particularly  wet 
collaring  of  holes;  employment  of  men 
as  sprinklers  to  wet  down  the  muck 
piles  and  the  drifts;  use  of  specially 
designed  atomizers  or  spray  nozzles  at 
mechanical  loaders  and  at  points 
where  dust  is  raised  by  mechanical 
haulage;  and  other  methods  or  prac¬ 
tices  as  may  be  suggested  from  time 
to  time.  There  is  very  little  bad  air 
or  toxic  gas  in  the  mines,  and  although 
a  number  of  auxiliary  blowers  and 
fans  are  used,  the  natural  air  circula¬ 
tion  between  mines  which  are  cut  to¬ 
gether  provides  adequate  ventilation. 
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Postwar  Outlook 
for  Mining 

AN  EDITORIAL  ANNOUNCEMENT 


wiiat’s  ahead  for  the  mining  industry  after  the  war  is 
over? 

Without  indulging  in  prophecy  or  resorting  to  crystal 
gazing,  the  editors  of  E.&MJ.  believe  that  a  serious  at¬ 
tempt  should  be  made  to  answer  this  question.  Cer¬ 
tainly  no  industry  is  confronted  with  more  perplexing 
problems  than  those  faced  by  mining,  nor  is  any  indus¬ 
trial  group  more  entitled  to  the  answer.  So  the  editors 
have  planned  a  number  of  articles  on  the  postwar  out¬ 
look,  the  first  of  which  will  be  published  in  December, 
rhey  will  merit  your  attention  and  will  repay  careful 
reading. 

I  Postwar  Economic  Atmosphere 

Because  the  mining  industry  must  necessarily  func¬ 
tion  within,  and  be  affected  by,  the  general  economy 
prevailing  after  the  war,  our  first  article  will  deal  with 
that  subject.  What  kind  of  a  general  economy  can  we 
look  forward  to?  Will  we  be  able  to  maintain  a  high 
level  of  employment  and  productivity  and  a  correspond¬ 
ingly  high  national  income? 

There  are  reasons  to  believe  that  an  affirmative  answer 
to  the  last  question  is  within  the  realm  of  possibility— 
that  a  favorable  economic  postwar  atmosphere  is  a  rea¬ 
sonable  hope.  In  fact,  this  is  the  thesis  of  our  first  article 
by  S.  Morris  Livingston,  chief  of  the  National  Eco¬ 
nomics  Unit  of  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Department  of  Commerce,  Washington, 
D.  C.  He  is  the  Bureau’s  author  of  “Markets  After  the 
War,”  a  brochure  that  has  been  reprinted  and  distrib¬ 
uted  by  the  Committee  for  Economic  Development,  an 
organization  of  business  men  giving  intelligent  study  to 
jiostwar  conditions.  Mr.  Livingston’s  article  in  next 
month’s  issue  of  E.&MJ.  is  neither  a  prophecy  nor  a 
jnediction,  but  an  analysis  of  factors  that  can  determine 
the  postwar  economy  of  the  United  States.  Happily,  the 
lacts  suggest  a  hopeful  and  encouraging  picture  for  the 
immediate  postwar  years. 

II  Mining's  Own  Problems 

Published  simultaneously  with  Mr.  Livingston’s  analy¬ 
sis  will  be  a  staff  article  outlining  some  postwar  problems 


peculiar  to  the  mining  industry.  How  will  surplus  stocks 
and  inventories  of  metals  and  minerals  be  handled? 
Will  they  be  dumped  on  the  market  or  stockpiled  as  a 
national  reserve?  What  policy  will  be  adopted  regarding 
secondary  and  scrap  metals?  What  about  tariffs  and  tax¬ 
ation?  How  long  are  federal  controls  over  wartime  busi¬ 
ness  likely  to  be  continued  in  the  postwar  period? 
These  and  similar  problems  will  be  discussed,  with  sug¬ 
gestions  for  their  solution. 

III  Improvements  in  Technology 

Implicit  in  the  postwar  economics  of  the  mining  in¬ 
dustry  is  the  necessity  of  increasing  the  efficiency  and 
reducing  the  cost  of  the  great  variety  of  technical  opera¬ 
tions  involved  in  mining  and  ore  treatment.  Operators 
will  be  confronted  with  high  costs  for  labor  and  sup¬ 
plies,  and  must  look  to  improved  technology  to  lower 
their  own  costs  of  production.  The  drive  for  war  pro¬ 
duction  has  to  a  large  extent  disregarded  efficiency  and 
costs,  but  the  postwar  period  will  see  an  essential  revival 
of  interest  in  these  matters,  and  E.&MJ.  will  try  to 
point  out  the  spots  where  improvements  can  be  made. 

IV  What  About  the  Metals? 

I’he  war  has  so  completely  disrupted  the  orderly  de¬ 
velopment  of  markets  for  the  principal  metals,  that 
every  producer  rnust  wonder  about  the  future  demand 
for  his  product.  What  is  the  future  of  gold  as  a  mone¬ 
tary  metal,  and  what  is  in  store  for  the  gold  mining  in¬ 
dustry?  What  about  the  light  metals  that  are  now  in 
such  abundant  supply?  And  what  does  the  future  hold 
for  the  major  non-ferrous  metals?  No  one  can  answer 
these  questions  precisely,  but  E.&MJ.  will  attempt  to 
correlate  and  present  informed  opinion  of  the  industry. 

►  ►In  brief  outline,  this  is  our  program  of  inquiry  into 
the  postwar  outlook’  for  the  mining  industry.  The 
groundwork  is  laid  in  Mr.  Livingston’s  article  to  be  pub¬ 
lished  next  month.  In  it,  as  well  as  in  the  succeeding 
articles,  the  editors  believe  that  the  mining  industry  can 
find  ample  justification  for  approaching  the  postwar  pe¬ 
riod  with  optimism  and  encouragement. 
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★  MONTHLY  COMMENT 


DAILY  AND  AVERAGE  MONTHLY 


SUMMARY  OF  THE 

MARKETS 


('ONSUMPTION  of  the  major  non-fer¬ 
rous  metals  during  October  continued  at 
approximately  the  peak  rate.  However, 
tension  in  the  market  decreased  some¬ 
what,  because  of  improved  shipping  con¬ 
ditions  and  a  more  satisfactory  over-all 
supply  picture  for  the  United  Nations. 
The  War  Production  Board  was  more 
concerned  with  maintaining  production 
at  properties  now  producing  vital  war 
materials  than  in  developing  additional 
facilities.  Interest  centered  largely  in 


the  manpower  problem.  Quicksilver  for 
forward  shipment  was  inactive  and  prices 
unsettled.  WPB  announced  that  domes¬ 
tic  production  and  imports  of  quick¬ 
silver  are  to  be  reduced  in  1944  to  approx¬ 
imately  70  percent  of  the  1943  new  sup¬ 
ply- 

The  E.  d  M,  J.  price  index  for  major 
non-ferrous  metals  continued  at  88.74 
percent  of  the  1922-23-24  average  for 
the  14th  consecutive  month. 

Though  demand  for  copper  has  not 


diminished,  the  statistical  picture  is 
viewed  in  most  quarters  as  comfortable. 
The  stockpile  has  increased  in  recent 
months  and  is  expected  to  show  further 
gains  over  the  remainder  of  the  year. 
However,  this  situation  has  not  yet 
brought  about  a  change  in  the  attitude  .)f 
those  charged  with  controlling  consumj)- 
tion.  WPB  announced  that  in  nine 
months,  during  which  foundry  output 
has  increased  17  percent,  use  of  new 
copper  by  ingot  makers  has  decreased  22 
percent.  Fired  cartridge  cases  are  be¬ 
ing  returned  in  excess  of  that  which  can 
be  readily  used  by  brass  mills,  and  this 
material  is  moving  to  the  ingot  maker, 
resulting  in  a  saving  in  consumption  of 
new  copper. 

Though  some  zinc  producers  are  strug¬ 
gling  along  with  an  insufficient  labor 
supply,  total  production  for  the  industry 
has  been  well  maintained.  The  metal 
continues  to  move  freely  in  the  domestic 
trade,  but  export  demand  has  been  on  a 
reduced  scale,  leaving  a  moderate  sur¬ 
plus  for  the  stockpile.  Attention  has 


UNITED  STATES  MARKET 


SILVER,  GOLD  AND  STERLING  EXCHANGE 


- — Electrolytic  Copper — . 

Straits  Tin 

- Lei 

id - % 

Zinc 

Sterling  Exchange 

. - Sill 

New  Vork 

vet - ^ 

-Gold - 

id)  United 

1943 

Domestic 

Export 

New 

New 

J^943 

Checks 

90-day 

demand** 

Oct. 

(a)  Refinery 

(5)  Refinery 

York 

York 

St.  Louis 

St.  Louis 

Oct. 

(Nominal) 

London  London  States 

1 

11.775 

11.700 

52.000 

6.50 

6.35 

8.25 

1 

401.000 

(/) 

44.750 

23.500 

168s 

35.00 

2 

11.775 

11.700 

52.000 

6.60 

6.361 

8.25 

2 

401.000 

ie) 

ie) 

(e) 

35.00 

4 

11.775 

11.700 

52.000 

6.60 

6.35 

8.25 

4 

401.000 

w 

44.750 

23.500 

1688 

35.00 

5 

11.775 

11.700 

52.000 

6.50 

6.35 

8.25 

5 

401.000 

Uj 

44.750 

23.500 

1688 

35.00 

6 

11.775 

11.700 

52.000 

6.50 

6.35 

8.25 

6 

401.000 

44.750 

23.500 

168s 

35.00 

7 

11.775 

11.700 

52.00( 

6.50 

6.35 

8.25 

7 

401.000 

44.750 

23.600 

1688 

35.00 

8 

11.775 

11.700 

52.000 

6.50 

6.35 

8.25 

8 

401.000 

44.750 

23.600 

1688 

36.00 

9 

11.775 

11.700 

52.000 

6.50 

6.35 

8.25 

9 

401.000 

iS 

ie) 

ie) 

ie) 

35.00 

11 

11.775 

11.700 

52.000 

6.60 

6.35 

8.25 

11 

401.000 

44.750 

23.600 

168s 

35.00 

12 

Holiday 

11.700 

Holiday 

Holiday 

Holiday 

Holiday 

12 

Holiday 

if) 

Holiday 

23.500 

1688 

Holiday 

13 

11.775 

11.700 

52.000 

6.50 

6.35 

8.25 

13 

401.000 

44.750 

23.500 

1688 

35.00 

14 

11.775 

11.700 

52.000 

6.50 

6.35 

8.25 

14 

401.000 

(/) 

44.750 

23.500 

1688 

35.00 

15 

11.775 

11.700 

52.000 

6.50 

6.35 

8.25 

15 

401.000 

if) 

44.750 

23.500 

1688 

35.00 

16 

11.775  . 

11.700 

52.000 

6.50 

6.35 

8.25 

16 

401.000 

if) 

(e) 

ie) 

ie) 

35.00 

18 

11.775 

11.700 

52.000 

6.60 

6.35 

8.25 

18 

401.000 

44.750 

23.600 

1688 

35.00 

19 

11.775 

11.700 

62.000 

6.50 

6.35 

8.25 

19 

401.000 

44.750 

23.500 

1688 

35.00 

20 

11.775 

11.700 

52.000 

6.50 

6.35 

8.25 

20 

401.000 

44.760 

23.500 

168e 

35.00 

21 

11.775 

11.700 

62.000 

6.60 

6.35 

8.25 

21 

401.000 

44.750 

23.500 

1688 

35.00 

22 

11.775 

11.700 

52.000 

6.50 

6.35 

8.25 

22 

401.000 

ii) 

44.750 

23.500 

1688 

35.00 

23 

11.775 

11.700 

62.000 

6.50 

6.35 

8.25 

23 

401.000 

ie) 

ie) 

(e) 

35.00 

25 

11.775 

11.700 

52.000 

6.60 

6.35 

8.25 

25 

401.000 

(J) 

44.760 

23.500 

1688 

35.00 

26 

11.775 

11.700 

62.000 

6.50 

6.35 

8.25 

26 

401.000 

if) 

44.750 

23.500 

1688 

35.00 

27 

11.775 

11.700 

52.000 

6.60 

6.35 

8.25 

27 

401.000 

if) 

44.750 

23.500 

1688 

35.00 

28 

11.775 

11.700 

52.000 

6.50 

6.35 

8.25 

28 

401.000 

if) 

44.750 

23.500 

168s 

35.00 

29 

11.775 

11.700 

52.000 

6.50 

6.35 

8.25 

29 

401.000 

if) 

44.750 

23.500 

1688 

35.00 

30 

11.775 

11.700 

52.000 

'  6.50 

6.35 

8.25 

30 

401.000 

if) 

ie) 

ie) 

ie) 

35.00 

AVERAGES  FOR 

MONTH 

AVERAGES  FOR  MONTH 

Oct. 

11.775 

11.700 

52.000 

6.50 

6.35 

8.25 

Oct. 

401.000 

44.750 

23.500 

35.00 

Oct. 

6 

11.775 

AVERAGES  FOR  WEEK 
11.700  52.000  6.50 

6.35 

8.25 

Oct. 

AVERAGES  FOR 

WEEK 

13 

11.775 

11.700 

62.000 

6.60 

6.35 

8  25 

6 

401.000 

44.750 

20 

11.775 

11.700 

52.000 

6.60 

6.35 

6.35 

8.25 

13 

20 

27 

401.000 

44.750 

27 

11.775 

11.700 

52.000 

6.50 

8.25 

401  000 

44.750 

401. OOP 

44.750 

Oct. 

CALENDAR  WEEK 

AVERAGES 

2 

11.775 

11.700 

62.000 

6.50 

6.35 

8.25 

9 

11.775 

11.700 

62.000 

6.50 

6.35 

8.25 

2nd, 

44.750;  9tli, 

16 

23 

11.775 

11.775 

11.700 

11.700 

62.000 

62.000 

6.60 

6.50 

6.35 

6.35 

8.25 

8.25 

1  44.750;  16th,  44.750;  23rd,  44.750;  30th,  44.750. 

30 

11.775 

11.700 

52.000 

6.50 

6.35 

8.25 

1  (e)  Not  quoted 

(Saturday). 

(/)  No  quotations. 

THE 

above  quotations  for  major  non-ferrous  deduct 

.05c.  from 

the  f.a.s. 

basis 

(lighterage. 

neerifiQ 

and  Mining  Journal’s 

average  quolati"n 

metals  are  onr  appraisal  of  the  Important  United 
States  markets,  based  on  sales  reported  b.v  pro¬ 
ducers  and  accncies.  They  are  reduced  to  the 
basis  of  cash,  New  York  or  St.  Louis,  as  noted. 
All  prices  are  In  cents  per  pound. 


etc.)  to  arrive  at  the  f.o.b.  reflner.v  quotation. 

Copper,  lead  and  zinc  quotations  are  based  on 
sales  for  both  prompt  and  future  deliveries;  tin 
quotations  are  for  prompt  delivery  only. 


for  Prime  Western  for  the  previous  month. 

Quotations  for  lead  reflect  prices  obtained  fur 
common  lead,  and  do  not  include  grades  on  whicli 
a  premium  is  asked. 


(a)  Net  prices  at  refineries  on  Atlantic  sea¬ 
board.  To  arrive  at  the  delivered  New  England 
basis  add  0.225c.  per  pound,  the  average  dif¬ 
ferential  for  freight  and  deliverv  charges. 

fb)  Export  prices  are  net' at  reflneries  on  the 
Atlantic  seaboard  and  include  sales  of  domestic 
copper  in  the  foreign  market.  Owing  to  the 
World  War  and  the  disruption  of  noriiial  trade 
relations,  our  exiM>rt  copper  quotations,  since 
September,  1039,  have  bt-en  Icised  largely  on 
f.a.s.  tninsnetions,  ex  rnited  States  imrts.  We 


Quotations  for  copper  are  for  the  ordinary 
forms  of  wirebars  and  ingot  bars ;  cathodes  are 
sold  at  a  discount  of  0.125c. 

Quotations  for  zinc  are  for  ordinary  Prime 
Western  brands.  Zinc  in  New  York  commands 
a  premium  over  the  St.  Louis  basis  equal  to  the 
freight  differential.  Contract  prices  for  High 
Grade  zinc  delivered  in  the  East  and  Middle  West 
in  nearly-  all  instances  command  a  premium  of  Ic. 
Per  pound  over  the  current  market  for  Prime 
Western  but  not  less  than  Ic.  over  the  Engi- 


(c)  Silver  other  than  newly-mined  domestic, 
by  Handy  &  Harman.  Under  Treasury  order  of 
July  6,  1039,  the  price  on  domestic  newly-miu' d 
silver  mined  subsequent  to  July  1.  1939.  vas 
flxed  at  71.11c.  per  troy  ounce.  Handy  Ac  Har¬ 
man’s  quotations  on  newly-mined  domestic  sllvi’r, 
999  fine  was  70 He.  throughout  September. 

( d)  U.  S.  Treasury’s  gold  price.  Actual  pay¬ 
ment  by  the  United  States  Treasury  for  gold  ia 
domestic  and  imported  ore  or  concentrate  is  at 
99.75  per  cent  of  the  price  quoted  by  the  Treas- 
ur.v,  which  is  equal  to  $34.9125  (corrected). 
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(’entered  in  increasing  the  supply  of  the 
ordinary  grades,  because  a  substantial 
part  of  the  reserve  now  on  hand  consists 
of  High  Grade. 

Consumption  of  •  lead  is  described  as 
highly  satisfactory,  probably  exceeding 
05,000  tons  a  month,  according  to  latest 
estimates.  A  fair  percentage  absorbed 
here  consists  of  foreign  lead,  chiefly 
Mexican.  Those  who  have  been  allotted 
foreign  lead  to  supplement  purchases  of 
domestic  metal  have  been  asked  to  take 
one  ton  of  corroding  along  with  each 
two  tons  of  common.  Available  supplies 
of  foreign  lead  lean  heavily  on  corroding 
brands. 

Bolivian  producers  of  tin  concentrates 
still  hope  for  a  higher  settling  basis  than 
the  prevailing  60c.  level,  contending  that 
output  will  drop  at  several  properties 
next  year  unless  the  price  is  raised.  The 
Belgian  Congo  is  producing  tin  at  the 
rate  of  20,000  tons  a  year,  and  expects 
to  lift  output  next  year  to  more  than 
30,000  tons. 


MONTHLY  AVERAGES 


E  &  M  I  PRICE  INDEX 


Monthly  averages  for  copper,  lead, 
zinc,  tin,  silver  (New  York  and  London), 
gold,  and  sterling  exchange  appear  on 
preceding  page.  Average  prices  of 
miscellaneous  metals  for  -February  and 
March  follow : 


Sept.  Oct. 


Quicksilver,  N.  Y.  flash.  195.720 


Antimony  (a)  .  15.839 

Antimony,  bulk,  Laredo.  14.500 
Antimony,  bulk,  N.  Y. . .  15.265 

Antimony,  Chinese  (b) .  16.500 

Platinum,  oz.  troy .  35.000 

Cadmium  (c) .  90.000 

Cadmium  (d) .  92.500 

Cadmium  (e) .  95.000 

Aluminum,  ingot .  15.000 

Magnesium,  ingot .  20.500 


195.000 

15.839 

14.500 
15.265 

16.500 
35.000 
90.000 

92.500 
95.000 
15.000 

20.500 


(a)  New  York,  packed  in  cases,  in 
lots  of  5  tons  or  more  but  less  than  a 
carload,  (b)  Nominal,  (c)  Producer’s 
price  for  commercial  sticks,  (d)  Aver¬ 
age  of  producer’s  and  plater’s  quota¬ 
tions.  (e)  Special  shapes  sold  to 
platers. 


Weighted  index  of  non-ferrous  metal 
prices  (copper,  lead,  zinc,  tin,  silver, 
nickel,  and  aluminum).  The  average 
for  the  years  1922-1923-1924  equals  100. 


1929. . . . 

_ 110.33 

1936. . . . 

...  73.45 

1930. . . . 

_ 82.87 

1937. . . . 

...  90.86 

1931. . . . 

_ 60.20 

19.38. . . . 

...  73.67 

1932.... 

_ 48.26 

1939.... 

...  77.71 

1933. . . . 

_ 69.79 

1940. . . . 

. . .  79.22 

1934. . . . 

_ 69.59 

1941. . .  . 

...  83.49 

1935. . . . 

_ 74.66 

1942. . . . 

...  86.80 

1941 

1942 

1943 

January  .... 

, . .  82.48 

85.39 

88.74 

February  . . . 

. .  82.76 

85.90 

88.74 

March  . 

. .  83.27 

85.90 

88.74 

April  . 

.  .  83.48 

85.90 

88.74 

May  . 

.  .  83.51 

85.90 

88.74 

June  . 

.  .  83.48 

85.90 

88.74 

July  . 

.  .  83.60 

85.90 

88.74 

August  . 

. .  83.39 

85.90 

88.74 

September  . . 

. .  83.34 

88.74 

88.74 

October  .... 

. .  83.84 

88.74 

88.74 

November  . . . 

. .  84.32 

88.74 

.  •  s  • 

December  . . . 

. .  84.42 

88.74 

see. 

CURRENT  PRICES— MISCELLANEOUS  METALS.  ORES,  AND  NON -METALLIC  MINERALS 


Quotations  cover  whoiesale  lots,  prompt  shipment,  f.o.b.  New  York, 


unless  otherwise  stated 
(Nov.  1,  1943) 

MISCELLANEOUS  METALS 

Alaminnm,  ingot,  99  plus  pier  cent,  lb .  15e. 

Antimony,  domestic,  spot,  lb.  5  tons  or  more .  16.839c. 

Bismuth,  ton  lots,  lb .  $1.25 

Cadmium,  commercial  sticks,  lb .  90c. 

Calcium,  lb.,  ton  lots  97  @  98  per  cent .  $1.25 

Chromium,  97  per  cent  grade,  lb .  89c. 

Cobalt,  97  to  99  per  cent,  per  lb .  $1.50 

Nickel,  electrolytic  cathodes,  Ib .  35c. 

Magnesium,  99.8  p>er  cent,  carloads,  lb .  201c. 

Palladium,  troy  oz .  $24 . 00 

Platinum,  (Ofiicial  quotation)  troy  oz .  $35.00 

Quicksilver,  flask  of  76  lb.,  100  flasks  or  more . $195.00@$197.00 

Radium,  mg.  radium  conten . $25.00@$30.00 

Selenium,  99.5  per  cent,  lb .  $1.75 

Silicon,  minimum  97  per  cent,  spot,  carloads  lb .  14.75c. 

Tellurium,  lb .  $1.75 

Thallium,  100  lb.  or  more,  lb .  $10.00 

Titanium  96  to  98  per  cent,  lb .  $5.00 

METALLIC  ORES 

Beryllium  Ore,  10  to  12%  BeO.  f.o.b.  mines,  ton . (&)$100.00@$120.00 

Chrome  Ore,  per  long  ton,  f.o.b.  cars  Atl.  ports,  dry,  48% 

Cr20i,  2.8  to  1  ratio .  $41.00 

48%  Cri  Oi,  3  to  1  ratio .  $43.50 

Iron  Ore,  Lake  Superior,  Lower  Lake  ports,  long  ton: 

Old  Range  bessemer .  $4.75 

Mesabi  bessemer .  $4.60 

Old  Range  non-bessemer .  $4.60 

Mesabi,  non-bessemer .  $4.45 

I.ead  (Galena)  80  per  cent,  Joplin,  Mo.,  ton .  $76.54 

Manganese  (dutiable)  f.o.b.  cars  Atl.  ports,  long  ton  unit  Mn: 

50  per  cent .  79.8c. 

48  per  cent .  78.8c. 

46  per  cent . •. . .  76.8c. 

Manganese  Ore,  domestic,  48%,  f.o.b.  MRC  depot,  l.t.  unit. .  $1.00 

Molybdenum  Ore,  90%,  per  lb.  of  M0S2,  f.o.b.  mines .  45c. 

'fungsten  Ore,  per  unit  of  WOi: 

Chinese,  65  per  cent,  duty  paid .  (b)  $24.00 

Domestic,  65  per  cent  and  upward .  (a)  $26.00 

Vanadium  Ore,  per  lb.  of  contained  VzOs  f.o.b.  mines .  27.50c. 

Zinc  Ore,  Prime,  60  per  cent  concentrate,  Joplin,  Mo.;  per  ton. .  $55.28 

(a)  Prices  at  mines,  small  lots,  usually  several  dollars  less,  (b)  Nominal 

METALLIC  COMPOUNDS 

Arsenious  Oxide  (arsenic)  lb .  4c. 

Cobalt  Oxide,  70  @  71  per  cent,  lb .  $1.84 

Copper  Sulphate,  100  lb . $5.00 

ALLOYS 

Beryllium  Copper,  2.5  to  3  per  cent  Be,  per  lb.  of  contained  Be  $15.00 

Ferrochrome,  65  @  70  per  cent  per  pound  of  Cr  contained  . . .  13c. 

Ferromanganese,  78  @  82  per  cent,  gross  ton .  $135.00 

Ferromolybdenum  55  @  65  per  cent  Mo.  lb.  of  Mo.  contained. .  95c. 


Ferrosilieon.  50  per  cent,  per  lb.  of  contained  Si .  6.65@8.  10 

Ferrotungstea.  75  @  80  per  cent,  lb.  of  W  contained .  $1.90 

Ferrovanadinm.  per  lb.  of  V,  delivered . .  $2.70@K.90 

Silicomangaaese,  1  per  cent  C,  gross  ton .  $133. (X) 

NON-METALLIC  MINERALS 

Asbestos,  f.o.b.  Canadian  (Quebec)  mines  (U.  S.  funds),  ton: 

Crude  No.  1 .  $650@$7S0 

Crude  No  2 .  $165@$385 

Spinning  fibers .  $124@$233 

Paper  stock .  $44@$49.50 

Shorts . . $14.50(^$26.50 

Vermont,  f.o.b.  Hyde  Park: 

Shingle  stock . $62.50@$65.00 

Paper  stock . $44.00@$53.00 

Shorts . . . $14 . 50@$28.  SO 

Floats .  $10.50 

Barytes,  long  ton: 

Georgia,  crude .  $8.50@9.00 

Missouri,  93  per  cent  BaSOz,  leas  than  1  per  cent  iron. . . .  $6.75@$7.25 

Bauxite,  long  ton: 

Domestic,  crude,  50  @  52  per  cent  (not  dried) .  $5.(X) 

Domestic,  chemicaL  66  @  58  per  cent .  $7.50@$8.50 

^  Domestic,  abrasive,  80  @  84  per  cent .  $16.00 

China  Clay,  f.o.b.  mines,  ton: 

South  Carolina  and  Georgia,  No.  1,  bulk .  $6.76@$8.00 

Delaware,  No.  1 .  $15.00 

Feldspar,  bulk,  ton: 

Potash  feldspar,  200  mesh .  $17.00 

Glass-spar,  white,  20  mesh .  $11.75 

Fluorspar,  f.o.b.  mines,  bulk,  Kentucky  and 

Illinois  85-5  |>er  cent,  all  rail  movement,  ton .  $33.00 

Acid  98  and  1  per  cent,  bulk,  ton .  $37.00 

Fuller’s  earth,  f.o.b.  Georgia  or  Florida,  ton . $7.00@$14.00 

Magnesite,  per  ton  dead-burned,  f.o.b.  Washington .  $22.00 


Mica — Base  prices  on  sheet.  North  Carolina  one-half  trim,  as  posted  by  the 
Colonial ’Mica  Corp.,  the  Government’s  buying  agency  for  obtaining  strategic 
mica,  per  pound,  follow:  Sheet  to  cut  minimum  of  1}  X  2  in.  $2.40;  2  X  2  in. 
$3.52;  2  X  3  in.  $4.64;  3  X  3  in.  $5.12;  3  X  4  in.  $6.08;  3  X  5  in.  $7.04; 
4  X  6  in.  $8.00;  6  X  8  in.  $9.12;  punch,  30c.  Premium  and  discounts  up 
to  40  per  cent,  depending  on  quality  and  trim.  Scale  does  not  apply  to 


non-strategic  mica. 

Ocher,  Georgia,  ton  . $19.00@$22.00 

Pyrites,  Spanish,  per  long  ton  unit  of  S,  c.i.f.  Atlantic  ports. . .  12c.,  nom. 

Silica,  in  bags,  325  mesh,  ton . $20.(X)@$40.00 

Sulphur,  Texas,  mines,  long  ton .  $16.00 

Talc,  f.o.b.  works,  ton: 

New  York,  double  air-floated,  325  mesh . '. . $12.00@$15.00 

Vermon^  extra  white.  200  mesh .  $9.50@$10.50 

Tripoli,  Missouri,  ton: 

40  mesh,  cream  colored .  $14.50 

200  mesh,  cream  colored . ' .  $26. (X) 

IRON  AND  STEEL 

Pig  Iron,  Valley  furnaces,  gross  ton:  Basic .  $23.50 

SteeL  base  prices.  Pittsburgh  Billets,  grass  ton .  $34.00 

Struotural  shapss,  100  lb . $2.10 
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Personal  Items 


John  L.  Dynan,  for  many  years  gen¬ 
eral  superintendent  for  Tonopah  Bel¬ 
mont  Development  Co.  at  Tonopah,  Nev., 
following  recent  liquidation  of  the  com¬ 
pany  has  moved  to  Hornitos,  Calif.,  to 
assume  charge  of  a  property  near  that 
point. 

Worthen  Bradley,  president,  Bradley 
Mining  Co.,  with  offices  in  San  Fran¬ 
cisco,  recently  spent  some  time  at  the 
Goldbanks  quicksilver  mine  in  Pershing 
County,  Nev.,  from  which  his  company 
is  trucking  high-grade  ore  to  its  treat¬ 
ment  plant  at  the  Opalite  property  in 
Oregon. 

Lewis  R.  Robins,  mining  engineer, 
long  connected  with  productive  mines 
in  Nevada,  has  moved  his  headquarters 
from  Reno  to  San  Francisco,  Calif. 

A.  £.  Vandercook,  manager  for  Cen¬ 
tral  Comstock  Corp.  at  Virginia  City, 
Nev.,  has  been  ill  and  conffiied  to  his 
home  in  Sacramento,  Calif. 

Rudolph  T.  Elstad,  was  recently  ap¬ 
pointed  general  manager  of  Oliver  Iron 
Mining  Co.  at  Duluth,  Minn.  Mr.  Elstad 
had  been  serving  as  assistant  general 
manager  under  A.  Y.  Peterson,  vice 
president  and  general  manager. 

Forrest  W.  Graham  has  been  ap¬ 
pointed  general  claim  agent  for  U.  S. 
Steel  Corp.  subsidiaries  in  Duluth.  He 
succeeds  Wm.  F.  Smith,  recently  retired. 
Glenn  S.  Locker  was  named  assistant 
general  claim  agent. 

Charles  Lovaas,  formerly  superin¬ 
tendent  of  the  Schley  mine  at  Gilbert 
has  been  transferred  by  North  Range 
Mining  Co.  to  Alpha,  Mich.,  where  he 
will  take  charge  of  the  Book  mine.  He 
succeeds  Alvin  Guscatt,  who  was  ap¬ 
pointed  safety  inspector  for  all  company 
operations. 

W.  Wyman  Koons  was  recently  ap¬ 
pointed  assistant  manager  of  industrial 
relations  for  Oliver  Iron  Mining  Co. 
at  Duluth,  Minn. 

Arthur  J.  Blair,  geologist  for  Tennes¬ 
see  Coal,  Iron  and  Railroad  Co.  of 
Birmingham,  Ala.,  spent  several  days 
recently  in  the  Batesville,  Ark.,  man¬ 
ganese  field  on  a  survey  of  general 
conditions. 

Harvey  L.  Tedrow,  general  manager 
of  London  Mines  Co.,  has  been  appointed 
to  serve  on  the  Mineral  Resources 
Board.  He  replaces  the  late  F.  D.  Wil¬ 
loughby. 

C.  P.  Clifford,  formerly  general  man¬ 
ager  of  Minnesota  Mines,  Inc.,  at  Em¬ 
pire,  Colo.,  is  now  a  lieu  tenant  (jg)  in 
the  U.  S.  Naval  Reserve.  His  company 
was  forced  to  shut  down  by  the  gold 
mine  closing  order  and  by  lack  of  man¬ 
power. 

Alvin  J.  Herzig,  chief  metallurgist 


of  Climax  Molybdenum  Co.,  has  taken 
over  the  duties  of  vice  president  in 
charge  of  research,  succeeding  W.  P. 
Woodside,  who  recently  resigned. 

Robert  M.  Thompson,  geologist,  has 
returned  to  Vancouver,  B.  C.,  after 
spending  the  past  summer  in  the  Yukon 
with  Dr.  Rostock’s  party  of  the  Geolog¬ 
ical  Survey  of  Canada. 

Harry  C.  Chellson,  formerly  associate 
editor  of  Engineering  and  Mining  Jour¬ 
nal,  and  more  recently  editor  of  Mining 
Congress  Journal,  has  rejoined  the  staffs 
of  Engineering  and  Mining  Journal  and 
Coal  Age  as  manager  of  research.  After 
graduating  from  the  New  Mexico  School 
of  Mines  in  1923  Mr.  Chellson  spent 
some  years  in  engineering  work  at  a 
number  of  Mexican  mines  and  was  later 
engaged  for  two  years  in  examining 


Vndertoood  S  Undenoood,  Washington,  D.C. 

HARRY  C.  CHELLSON 

copper,  lead,  and  zinc  deposits  for  the 
Mining  Trust  of  the  U.  S.  S.  R.  With 
this  background  of  1;raining  and  experi¬ 
ence  he  will  be  able  to  render  valuable 
service  to  the  mining  industries  through 
the  McGraw-Hill  mining  publications. 

G.  R.  Hilchey,  a  recent  graduate  of 
the  University  of  British  Columbia,  has 
returned  to  Vancouver,  B.  C.,  after 
prospecting  in  northern  British  Colum¬ 
bia  for  Hudson  Bay  Mining  and  Smelt- 
ting  Co.,  Ltd. 

Harlan  H.  Bradt,  consulting  engineer 
of  Pasadena,  Calif.,  was  a  British  Co¬ 
lumbia  visitor  last  month  in  search  of 
new  industrial  mineral  deposits. 

E.  R.  Sheppard,  field  engineer  for 
Mining  Corporation  of  Canada,  Ltd.,  has 
returned  to  Toronto  after  investigating 
lode-tin  deposits  in  the  Yukon. 

H.  C.  Gunning  has  resumed  his  duties 
in  the  Department  of  Geology,  LTniversity 
of  British  Columbia,  after  spending  the 
past  summer  in  geological  investigation 
at  the  Sullivan  mine. 

Dr.  Henry  G.  Fisk,  formerly  of  the 
Armour  Research  Foundation  at  Illinois 


Institute  of  Technology,  has  been  ap¬ 
pointed  director  of  the  newly  formed 
Wyoming  Research  Institute.  Working 
closely  with  the  State  Geological  Sur¬ 
vey,  the  Institute  will  inaugurate  a  pro¬ 
gram  for  the  development  of  Wyoming’s 
mineral  resources. 

Dr.  C.  S.  Lord,  geologist,  has  returned 
from  a  survey  of  a  2,000  sq.  mile  area 
in  the  Yukon  between  Watson  Lake  and 
Teslin  Lake  and  the  west  end  of  the 
Norman  Wells  road. 

W.  H.  S.  MacFarland  and  MacLeod 
White  have  been  elected  heads  of  the 
Dawson  branch  of  the  B.  C.  and  Yukon 
t'haniber  (»f  Mines.  Vice  ])residents  are 
A.  Barrett  and  Capt.  C.  H.  Chapman, 
and  the  advisory  board  consists  of 
C.  E.  MacLeod,  A.  H.  Nordel,  Andrew 
Baird,  and  J.  Hulland. 

Arland  A.  Pike,  for  51  years  hoist 
engineer  at  the  Daly-West  shaft  at  Park 
City,  Utah,  finally  agieed  to  retire  on 
Oct.  1,  but  only  after  putting  in  18,000 
work  shifts,  hoisting  more  than  210,000 
cage  loads  of  miners,  and  1,250,000  cars 
of  ore  and  waste.  Officials  of  the  Park 
Utah  Consolidated  Mines  Co.  announced 
the  retirement  of  Mr.  Pike  at  the  age 
of  75  to  enjoy  a  “well-earned”  rest.  A 
native  of  Russell,  N.  Y.,  Mr.  Pike  got 
his  first  job  operating  an  old-style,  one- 
cylinder  hoist  at  an  iron  mine  near 
Governor’s  Island.  Coming  west  in 

1891,  he  arrived  at  Park  City,  and  was 
first  employed  as  hoist  engineer,  Jan. 

1892,  by  Anchor  Mining  Co.  On  May 
25,  1892,  he  was  transferred  to  the 
Daly-West  shaft,  where  he  worked  until 
his  retirement. 

Douglas  H.  Noy,  Northern  Engineering 
Co.,  Orillia,  Canada,  is  preparing  a 
series  of  new  maps  of  the  gold-bearing 
areas  of  the  Dominion  in  anticipation  of 
an  active  revival  of  gold  mining  in  the 
postwar  world. 

John  Edwin,  mining  engineer,  has 
moved  from  Houston,  Tex.,  to  Las  Vegas, 
N.  M.,  where  he  will  be  engaged  in  con¬ 
sulting  work. 

E.  H.  Dawson,  supervisor,  and  Gay¬ 
lord  E.  Burleson,  assistant,  arc  in  charge 
of  a  mica  testing  laboratory  which  has 
been  opened  near  Spruce  Pine,  N.  C., 
by  the  Mica-Graphite  Division  of  the 
WPB. 

A.  J.  Bensusan,  who  came  to  Australia 
from  London  three  years  ago  to  report 
on  Tindals  Gold  Mines,  Ltd.,  Coolgardie, 
Western  Australia,  is  now  supervising 
the  company’s  mining  and  treatment 
operations. 

Andrew  Leith  resigned  on  October  IG 
as  chief  of  the  Ferro-Alloy  Branch  of 
the  Steel  Division,  W’PB.  He  first  en¬ 
tered  Government  service  with  Metals 
Reserve  Co.  where  he  was  an  ore  buyer 
for  six  months.  This  was  followed  by 
12  months  with  0PM,  the  full  life  of 
that  organization,  and  21  months  with 
WPB,  a  total  of  39  months  of  service 
in  Washington.  He  will  be  succeeded 
by  M.  T.  Metzger  as  acting  chief  of 
the  Branch.  Mr.  Metzger  is  a  metal¬ 
lurgist  of  Bethlehem  Steel  Company 
who  has  been  intimately  familiar  with 
ferro-alloy  problems  for  the  past  two 
years.  Under  the  new  arrangement. 
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company  for  the  past  five  years,  prior 
to  which  he  had  served  with  Pioneer 
Gold  and  the  Hedley  Mascot.  He  was 
38  years  old  and  was  a  graduate  of  the 
University  of  British  Columbia. 

Earle  Stone,  57,  former  assistant  to 
the  vice  president  of  American  Smelting 
&  Refining  Co.,  died  at  Pelham,  N.  Y.,  on 
Sept.  15. 

Dr.  William  A.  J.  M.  van  Waterschoot 
van  der  Gracht,  internationally  known 
geologist  and  writer,  a  former  director 
of  the  Netherlands  Geological  Service, 
died  recently  at  Roermond,  in  the  Nether¬ 
lands,  at  the  age  of  70. 

Dr.  David  J.  Newland,  former  state 
geologist  of  New  York,  died  October 
18,  at  his  home  near  Albany,  N.  Y. 
He  was  71  years  of  age.  Dr.  Newland 
graduated  from  Hamilton  College,  and 
later  studied  at  Heidelberg  University 
and  Columbia  University.  His  alma 
mater  bestowed  on  him  the  degree  of 
Doctor  of  Science  in  1933.  He  spent  his 
life  as  a  consulting  geologist  and  in 
public  office,  with  short  periods  devoted 
to  educational  work  and  association 
with  Engineering  and  Mining  Journal. 
He  was  a  member  pf  numerous  honorary 
and  professional  societies. 

Thomas  Graham,  prominent  in  the 
coal  mining  industry  of  the  Pacific 
Northwest  for  half  a  century,  died  on 
October  5.  Born  in  Scotland,  he  worked 
in  the  old  country.  United  States,  and 
Canadian  collieries.  In  1904  he  became 
superintendent  for  Western  Fuel  Corp. 
at  Nanaimo,  B.  C.,  and  during  the  tenure 
of  this  position  instituted  mine  rescue 
measures  that  were  adopted  eventually 
throughout  the  Province.  In  1911  he 
was  appointed  chief  inspector  of  mines 
for  British  Columbia,  and  he  held  office 
until  1917  when  he  became  general 
superintendent  of  Canadian  Collieries 
Ltd.  In  late  years  he  acted  in  a  con¬ 
sulting  capacity.  He  was  a  past  chair¬ 
man  of  the  B.  C.  Division,  C.  I.  M.  M. 

George  A.  Clothier  died  in  Nanaimo, 
B.  C.,  on  September  24  at  the  age  of 
69.  He  was  bom  in  Ontario,  and  came 
to  British  Columbia  at  the  turn  of  the 
century  after  graduating  as  mining  engi¬ 
neer  from  the  University  of  Toronto. 
For  three  years  he  was  superintendent 
of  the  St.  Jean  mine  at  Moyie,  later 
joining  the  B.  C.  Department  of  Mines 
as  resident  engineer  at  Prince  Rupert. 
He  subsequently  served  in  a  similar 
capacity  in  Vancouver  and  Nanaimo, 
retiring  to  return  to  private  practice 
as  a  consultant  in  1935.  He  is  sur¬ 
vived  by  his  widow  and  son,  and  two 
brothers  and  six  sisters. 

Edward  Pellew  Arthur,  73,  Colorado 
State  Commissioner  of  Mines,  died  last 
month  as  the  result  of  injuries  suffered 
in  an  automobile  accident  on  the  high¬ 
way  between  Ouray  and  Silverton.  Mr. 
Arthur’s  car  plunged  off  an  embankment 
on  Red  Mountain  chortly  after  he  had 
driven  away  from  the  Treasury  Tunnel 
mine. 

Helen  M.  Gaylord,  principal  clerk  of 
the  San  Francisco  office  of  the  Mineral 
Production  and  Economics  Division,  U. 
S.  Bureau  of  Mines,  died  recently  in 
Alexandria,  Va.,  after  an  illness  of  two 
months.  Miss  Gaylord  entered  the  serv- 


niining  will  be  handled  by  E.  F.  Hatch, 
and  Mr.  Metzger  will  act  as  assistant 
to  Miles  K.  Smith,  assistant  director 
of  the  Steel  Division  in  charge  of 
ferro-alloys. 

A.  K.  Snelgrove,  head  of  the  depart¬ 
ment  of  geological  engineering,  Michigan 
College  of  Mining  &  Technology,  has  re¬ 
turned  to  Houghton  after  a  month  of 
consulting  work  for  the  Geological  Sur¬ 
vey  of  Newfoundland  on  molybdenum, 
strontium,  iron  and  lead  deposits.  He 
will  resume  field  work  in  Northern  Michi¬ 
gan  for  the  Cooperative  State  Strategic 
Minerals  Investigation,  a  project  spon¬ 
sored  jointly  by  the  College  and  the 
Geological  Survey  of  Michigan. 

R.  H.  Loeb  has  resigned  as  assistant 
to  the  president  of  Ayrton  Metal  Com¬ 
pany,  Inc.,  New  York  City,  to  take  up 
a  new  appointment  as  assistant  to 
Miguel  Etchenique,  general  representa¬ 
tive  of  the  Banco  Minero  de  Bolivia, 
120  Broadway,  New  York. 

J.  Reed  Lane,  who  has  been  assistant 
director  of  the  Mineral  Resources  Bur¬ 
eau,  WPB,  in  Washington  under  Howard 
I.  Voung,  will  head  a  new  division  of 
the  War  Production  Board  in  a  regional 
offii;e  established  at  Denver,  Colorado, 
with  far-reaching  authority  to  serve 
Western  mines  and  smelters.  In  addi¬ 
tion  to  the  Denver  headquarters  staff, 
teciinical  advisors  and  engineers  already 
on  the  WPB  field  payroll  have  been 
transferred  to  the  new  Division.  These 
field  representatives,  their  location  and 
ire.is  of  authority  are:  Bliss  Moore, 
Spokane,  Washington  and  northern 
Idaho;  A.  M.  Dixon,  Portland,  Oregon 
and  southern  Idaho;  A.  G.  Keating  and 
Elliott  Check,  San  Francisco,  northern 
California  and  part  of  western  Nevada; 
Sommer  Schmidt,  Los  Angeles,  southern 
California;  A.  C.  Nebecker,  Phoenix, 
Arizona  and  southwestern  New  Mexico; 
A.  C.  Melting,  Salt  Lake  City,  Utah, 
'astern  half  of  Nevada,  southwestern 
i^yoming,  southeastern  Idaho  and  part 


of  northern  Arizona ;  W.  M.  Manning 
and  R.  J.  Munzenrider,  Helena,  Montana 
and  western  counties  of  North  Dakota; 
G.  W.  Voelzel,  El  Paso,  northwestern 
Texas  and  part  of  New  Mexico;  V.  A. 
Tripp,  Denver,  Colorado  and  Wyoming. 
The  new  division  will  handle  matters 
relating  to  serial  number  applications, 
priorities  for  new  mining  machinery, 
interpretation  of  WPB  rules  and  regu¬ 
lations,  transportation  and  manpower, 
repair  and  maintenance  requirements, 
dealings  with  other  government  agencies, 
and  maintenance  of  full  capacity  pro¬ 
duction. 


OBITUARY 

Albert  Burch,  76,  mining  engineer  and 
a  former  manager  of  Bunker  Hill  and 
Sullivan,  died  at  his  home  in  Medford, 
Oregon,  on  Oct.  11.  Mr.  Burch  followed 
Frederick  Burbidge  as  manager  of 
Bunker  Hill  and  Sullivan  in  1901.  After 
serving  in  that  capacity  for  two  years 
he  was  succeeded  by  Stanly  A.  Easton, 
now  president  of  the  corporation.  For 
many  years  Mr.  Burch  followed  his  pro¬ 
fession  as  mining  engineer  as  a  member 
of  the  firm  of  Burch,  Hershey,  and  Cae- 
tani  with  offices  in  San  Francisco,  Calif. 
He  devoted  much  of  his  spare  time  to 
the  development  of  a  large  fruit  farm 
in  the  Rogue  River  Valley  of  Oregon, 
where  he  made  his  home  for  the  past 
20  years.  Prior  to  assuming  the  Bunker 
Hill  management,  Mr.  Burch  had  been 
manager  of  the  Homestake  mine  at 
Lead,  S.  D.  He  was  a  former  vice 
president  of  the  A.I.M.E.,  and  held 
various  high  offices  with  western  mining 
associations.  He  was  the  author  of 
several  books  on  geology  and  engineer¬ 
ing  practices. 

George  M.  Sinclair,  mine  superintend¬ 
ent  of  Island  Mountain  Mines  Co.,  Ltd., 
was  killed  in  an  accident  at  Wells,  B.  C., 
on  Aug.  26  last.  He  had  been  with  the 


William  Embry  Wrather  (left).  Director  of  the  U.  S.  Geological  Survey, 
and  Gerald  F.  Loughlin,  chief  geologist,  are  now  directing  the  greatest 
search  for  strategic  minerals  ever  undertaken  by  the  Survey.  They  are 
pictured  examining  a  piece  of  microlite,  a  possible  source  of  tantalum, 
found  by  Survey  geologists 
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ice  of  U.  S.  Geological  Survey  in  Wash¬ 
ington,  D.  C.  in  1914,  and  was  transferred 
to  the  Department’s  ollice  in  San  Fran¬ 
cisco,  Calif.,  in  1919.  Slie  remained  with 
the  office  after  its  transfer  to  the  Bureau 
of  Mines.  Numerous  government  re¬ 
ports,  particularly  on  gold,  silver,  copper, 
lead,  and  zinc  in  California,  Nevada,  and 
Oregon  bear  her  name  as  joint  author. 

Major  Hugh  L.  McLeod,  who  served  as 
chief  mining  engineer  for  Senator  Win. 
A.  Clarke  in  Butte,  Mont.,  and  had 
been  connected  with  the  engineering 
de{)artment  of  the  North  Carolina  High¬ 
way  and  Public  Works  Commission  since 
1921,  died  on  Oct.  12  in  a  U.  S.  Veterans 
Hospital  at  Fayetteville,  N.  C.,  aged  70. 
Major  McLeod  was  a  native  of  Rich¬ 
mond,  Va.,  and  a  graduate  of  the  U.  S. 
Military  Academy.  While  a  member  of 
the  Highway  Commission  he  made  his 
home  in  Raleigh,  N.  C.  Funeral  services 
were  conducted  at  the  Arlington  National 
Cemetery  Oct.  15. 

Roy  King,  mining  engineer,  died  at 
Grass  Valley,  Calif.,  Sept.  18,  at  the 
age  of  61.  In  his  earlier  e.xperience 
he  was  associated  with  A.  B.  Foote  at 
the  North  Star,  and  with  E.  L.  Oliver 
at  the  Idaho  Maryland.  In  the  boom 
days  at  Tonopah,  Mr.  King  was  super¬ 
vising  engineer  at  the  Tonopah-Belraont. 

Louis  J.  Poisson,  mining  engineer,  died 
at  Marion,  N.  C.,  Oct.  5  at  the  age  of 
67.  He  was  educated  at  the  University 
of  North  Carolina,  leaving  for  Mexico 
after  graduation  to  do  mining  work. 
Later,  Mr.  Poisson  returned  to  North 
Carolina  to  become  associated  with  the 
Burleson  mine  at  Spruce  Pine,  N.  C.  A 
native  of  Wilmington,  N.  C.,  he  formerly 
served  as  mayor  of  Marion,  N.  C.,  and 
as  a  senator  in  the  North  Carolina 
Legislature. 

Leslie  Bradford,  general  manager  of 
Broken  Hill  Proprietary  Co.,  Ltd.,  died 
on  June  20.  He  was  a  graduate  of 
the  South  Australian  School  of  Mines, 
and  joined  Broken  Hill  Proprietary  Co. 
in  1899.  After  two  years  in  the  chem¬ 
ical  laboratory,  he  became  metallurgist 
i»i  the  chloridizing  and  leaching  plants. 
In  1902,  he  was  associated  with  G.  D. 
Delprat  in  research  work  resulting  in 
the  establishment  of  the  flotation  process 
on  a  large  scale.  In  1906,  Mr.  Bradford 
became  chief  metallurgist,  and  in  the 
following  eight  years  effected  great  ad¬ 
vances  in  the  process.  In  1912,  he 
reached  his  greatest  achievement  evolv¬ 
ing  and  developing  the  selective  flotation 
process.  Mr.  Bradford  went  to  the 
steel  works  at  Newcastle,  N.S.W.,  in 
1915,  became  open  hearth  superin¬ 
tendent  in  1918,  manager  of  the  works 
in  1924,  and  in  1937  was  appointed 
manager  of  the  company.  His  work 
in  the  development  of  the  flotation 
process  and  in  connection  with  steel 
manufacture  place  Mr.  Bradford  among 
Australia’s  greatest  metallurgists. 

Emilio  Alves  Teixeira 
An  Appreciation  by 
Dr.  Avelino  Ignacio  de  Oliveira 

Emilio  Alves  Teixeira,  well-known 
geologist  of  the  Departamento  Nacional 
da  Produgao  Mineral,  Rio  de  Janeiro, 


Brazil,  died  on  March  10,  1943.  Born* 
in  Cassia,  Minas  Gerais,  Dr.  Teixeira 
received  his  preparatory  schooling  at  the 
Ginasio  Diocesano  de  Uberada,  upon 
completion  of  which  he  entered  the  Uni¬ 
versity  of  Illinois,  graduating  as  mining 
engineer  in  1917.  Returning  to  Brazil, 
he  was  active  for  a  time  in  the  Tnspec- 
toria  Federal  de  Obras  Contra  as  S§cas 
in  Lavras,  Cerara.  In  1933  Dr.  Teixeira 
became  a  member  of  the  staff  of  the 
Departamento  Nacional  da  Produgao 
Mineral,  first  doing  geological  work  in 
the  State  of  Mines  Gerais,  including  a 
detailed  study  of  the  district  of  Santa 
Barbara,  and  later  investigating  mineral 
resources  in  the  states  of  Espirito  Santo, 
Rio  de  Janeiro,  Sao  Paulo,  and  Rio 
Grande  do  Sul.  In  recent  years.  Dr. 
Teixeira  made  his  headquarters  in 
Bello  Horizonte,  Minas  Gerais,  continu¬ 
ing  study  and  investigation  of  the  Minas 
Gerais  iron,  bauxite,  gold,  manganese, 
rock  crystal,  and  zircon  deposits.  He 
was  the  author  of  numerous  mining  and 
metallurgical  bulletins,  and  a  frequent 
contributor  to  Engineering  and  Mining 
Journal.  Dr.  Teixeira  was  a  capable 
and  enthusiastic  engineer,  an  excellent 
organizer,  and  a  gentleman,  who  will  be 
missed  by  his  many  friends,  both  in 
Brazil  and  in  the  United  States,  and 
his  co-workers  in  the  Departamento 
Nacional  da  ProduQSo  Mineral. 

Hal  Williams  Hardinge 

An  Appreciation  by  Walter  G.  Swart 

In  the  fall  of  1890  I  was  a  special 
student  at  the  University  of  Denver, 
paying  my  way  partly  as  evening-hour 
librarian  at  the  old  State  library  at 
18th  and  Larimer  Streets.  It  was 
largely  a  collection  of  old  black-bound 
State  and  Federal  reports,  and  visitors 
were  few.  But  one  evening  a  gentle¬ 
man  walked  in  and  introduced  himself 
as  H.  W.  Hardinge,  general  manager  of 
the  Arkansas  Valley  smelter  at  Lead- 
ville.  He  was  looking  for  a  secretary 
with  some  technical  knowledge  and 
training  and  had  been  referred  to  me. 
He  promptly  made  me  an  offer  which 
I  accepted,  and  so  began  not  only  a 
long,  close  business  connection,  but  an 
even  longer  and  more  intimate  personal 
relationship,  perhaps  best  indicated  by 
the  fact  that  I  was  married  in  the 
Hardinge  home.  It  may  be  safely  as¬ 
sumed  that  calling  this  an  appreciation 
comes  from  the  heart  and  in  no  way 
strains  the  English  language. 

Hal  Williams  Hardinge  was  born  at 
San  Antonio,  Texas,  September  30,  1855. 
He  died  at  his  Forest  Hills,  N.  Y.,  home 
on  September  15,  1943,  aged  almost  88 
years — a  long  and  useful  life.  Becom¬ 
ing  fatherless  while  still  a  boy,  he  took 
on  as  much  of  his  mother’s  support  as 
a  boy  could  shoulder,  the  work  that 
probably  most  influenced  his  future 
career  being  that  of  a  news  agent  on 
the  trains  of  a  large  railroad  system, 
where  among  other  things  he  learned 
telegraphy,  shorthand,  and  salesmanship. 
Just  what  first  attracted  him  to  mining 
I  don’t  know,  but  after  a  prospecting 
trip  to  Colorado,  he  returned  to  Golden 
where  he  entered  the  Colorado  School 
of  Mines  for  a  special  course  in  geology 
and  metallurgy.  He  then  went  to  Lead- 


ville  where  he  established  an  assay  office 
and  chemical  laboratory  (later  moved 
to  Denver  as  “Hardinge  &  Officer”).  lu 
1889  he  became  manager  of  the  Ar¬ 
kansas  Valley  smelter.  Leaving  LeaU- 
ville  in  1891  for  Aspen,  Colo.,  he 
organized  there  an  enterprise  of  his  own, 
the  Hardinge  Smelting  Co.,  which  was 
closed  by  the  silver  panic  of  1892.  He 
then  went  to  the  Cripple  Creek  district 
where,  at  Victor,  he  built  the  first 
public  sampling  plant  for  Cripple  Creek 
ores.  Robert  H.  Officer  had  established 
an  assay  office  of  his,  own  in  Salt  Lake 
City,  so  “Hardinge  6c  Officer”  in  Denver 
became  “Hardinge  &  Co.,  Ore  Buyers,” 
representing  smelters  at  Chicago,  Aurora, 
Kansas  City,  Pueblo,  Leadville,  and  else¬ 
where. 

During  this  Denver  period^  he  organ¬ 
ized  two  syndicates  for  the  development 
of  mining  properties  in  Colorado,  Ari¬ 
zona,  and  Mexico,  the  search  for  whicli 
involved  many  examinations.  It  was 
also  the  period  in  which  his  success  as 
an  inventor  began  to  become  important. 
He  had  always  h^d  the  urge  to  improve 
apparatus  and  methods  and  it  led  him 
to  fame  and  fortune.  His  best  known 
invention  is  undoubtedly  the  conical 
ball  mill,  but  there  have  been  many 
others.  He  did  one  thing  most  inventors 
don’t  do.  Before  rushing  into  the  Patent 
Office,  or  spending  time  or  money  de¬ 
veloping  an  idea  or  device,  he  made  a 
careful  investigation  of  its  possible 
value  and  market,  which  usually  elim¬ 
inated  the  duds,  but  also  gave  him 
confidence  in  pushing  those  with  promise. 

There  has  been  very  general  recogni¬ 
tion  of  the  value  and  importance  of  his 
work.  Among  other  evidences  are  the 
following:  honorary  membership  in  Tau 
Beta  Pi,  awarded  by  the  chapter  at  the 
Colorado  School  of  Mines,  1915;  honor¬ 
ary  degree  of  Engineer  of  Mines,  Colo¬ 
rado  School  of  Mines,  1917;  John  Scott 
Medal  and  Longstreth  Medal,  The  Frank¬ 
lin  Institute,  1915  and  1927,  respec¬ 
tively;  James  Douglas  Medal,  American 
Institute  of  Mining  and  Metallurgical 
Engineers,  1938. 

He  was  a  member  of  the  American 
Institute  of  Mining  and  Metallurgical 
Engineers,  the  Mining  and  Metallurgical 
Society  of  America,  and  of  several  other 
technical,  business,  and  social  organiza¬ 
tions.  He  was  also  a  thirty-second 
degree  Mason  and  Shriner. 

Several  years  ago  he  retired  from 
active  business,  retaining  only  the  board 
chairmanship  of  the  Hardinge  Co.  of 
New  York,  N.  Y.,  and  York,  Pa.,  the 
active  head  of  which  is  his  son  Harlowe. 

Mr.  Hardinge  was  married  in  Novem¬ 
ber,  1889,  to  Miss  Bertha  Wilson  of  Den¬ 
ver,  Colorado.  There  are  two  children, 
Arlene  (Mrs.  Granville  Greening  of 
Albany,  N.  Y.),  and  Harlowe  of  York, 
Pa.,  and  four  grandchildren,  all  of  whom 
are  living. 

Few  names  are  better  known  in  the 
mining  districts  and  engineering  centers 
of  the  world  than  that  of  Hal  Hardinge 
and  it  belongs  with  those  of  two  gen¬ 
erations  ago — of  those  pioneers  ho 
made  American  machinery  and  Ameri>  an 
methods  pre-eminent  from  South  Amer¬ 
ica  to  South  Africa.  One  by  one  they 
leave  us  and  we  miss  them. 


128 


Engineering  and  Mining  Journal — Vol.l44,No.ll 


Reflections  from  Washington 


THE  WPB  on  Oct.  27  issued  a  state¬ 
ment  reviewing  its  action  to  restrict 
marginal  mineral  production,  and 
thereby  launched  a  wave  of  misinter¬ 
pretation  and  confusion  which  appar¬ 
ently  spread  throughout  the  industry. 
The  daily  press,  announced  flatly  that 
zinc  mines  working  under  B  and  C 
premiums  would  be  closed  forthwith. 
This  was  typical  of  the  conclusions  to 
which  most  readers  of  the  statement 
took  too  hurried  a  leap,  and  the  papers 
next  day  printed  corrections  of  their 
earlier  mistakes. 

The  trouble  lay  in  the  attempt  to 
find  more  in  the  statement  than  was 
written  in  it.  Actually  the  facts  are 
plain.  WPB  is  faced  with  these  three 
circumstances:  an  increasing  mineral 
production,  gp’eatly  revised  military  re¬ 
quirements,  and  a  greater  need  for 
manpower  than  for  certain  marginal 
minerals.  Rather  than  use  desperately- 
needed  manpower  to  pile  up  large 
stocks  of  metals  for  which  there  is 
no  immediate  need,  the  WPB  is  cooper¬ 
ating  with  the  WMC  to  see  that  these 
men  are  used  in  other  industries  whose 
present  value  in  the  war  effort  is 
greater. 

This  does  not  mean  that  B  and  C 
premium  zinc  mines  will  be  closed;  it 
means  that  no  new  B  and  C  premiums 
will  be  issued  for  zinc  mines.  Other 
facts  are:  after  stockpiles  of  ferro¬ 
alloy  metals  reach  recommended  levels, 
domestic  production  and  imports  will 
be  kept  in  balance  with  current  con¬ 
sumption;  B  premiums  have  been  de¬ 
nied  to  lead  mines  not  already  in 
o])eration  when  the  statement  was 
issued;  new'  zinc  projects  are  not  now 
being  financed;  there  will  be  no  new 
Contracts  for  imported  chemical  chrom¬ 
ite,  vanadium,  and  cobalt;  low-grade 
chromite  producers  in  Montana  have 
been  placed  on  a  stand-by  basis;  con¬ 
tracts  with  larger  domestic  graphite 
companies  are  to  be  cancelled;  domes¬ 
tic  production  and  importation  of  mer¬ 
cury  in  1944  are  to  be  held  to  approxi¬ 
mately  70  percent  of  the  1943  amounts; 
and  production  of  bauxite  in  Arkan¬ 
sas  by  the  three  major  producers  is 
to  be  sharply  cut. 

There  is  nothing  back  of  this  action, 
and  there  are  no  postwar  plans  con¬ 
cealed  in  it.  Naturally,  mining  men 
who  have  heeded  the  frequent  and  im¬ 
passioned  appeals  to  get  out  more 
zinc,  more  molybdenum,  more  tungsten, 
have  been  shocked  by  this  sudden 
about-face  in  WPB’s  attitude,  but  they 


Washington  News  Bureau 

can  rest  assured  that  they  are  no  more 
shocked  than  was  the  WPB  when  the 
present  situation  developed.  From  a 
position  of  mineral  scarcity,  we  have 
suddenly  spurted  ahead  to  one  of 
mineral  surplus  in  a  majority  of  in¬ 
stances,  and  the  WPB  is  taking  the 
only  logical  course  open  to  it. 

This  improved  supply  outlook  is 
caused  in  part  by  these  things:  sink¬ 
ings  have  decreased  to  almost  nothing 
and  cargoes  of  metals  are  now  going 
where  they  were  sent  instead  of  to 
Davy  Jones;  sudden  and,  as  yet,  un¬ 
explained  cancellations  of  large  orders 
of  metals  have  come  from  our  Allies; 
certain  metals  once  eagerly  sought  by 
the  military  no  longer  interest  them. 
The  WPB  can’t  be  blamed  for  these 
things;  they  can  only  do  the  best  they 
can  under  the  rapidly  changing  cir¬ 
cumstances  confronting  them. 

Magnesium  Plentiful 

USE  OF  MAGNESIUM  in  the  aircraft 
industry  has  not  developed  to  the  ex¬ 
tent  hoped  when  the  magnesium  pro¬ 
gram  was  set  up.  It  has  been  a  case 
of  too  much  and  too  soon,  as  the  pro¬ 
duction  of  metal  far  outstripped  its 
consumption.  Magnesium  production 
is  to  be  cut  back  and  so  is  the  pro¬ 
gram  for  magnesia.  The  problem  here 
as  in  the  case  of  other  metals  is  how  to 
stop  before  a  condition  of  burdensome 
surpluses  is  reached. 

There  is  one  possibility  remaining 
that  may  change  the  future  picture  for 
magnesium  in  the  war  effort.  The  pro¬ 
gram  would  receive  another  lease  on 
life  if  a  new  magnesium  alloy  land¬ 
ing-strip  grid  were  to  be  developed 
to  take  the  place  of  steel  grids.  Mag¬ 
nesium  would  be  used  for  this  purpose 
in  spite  of  its  short  life  and  poor  re¬ 
sistance  to  corrosion. 

Washington  is  watching  with  in¬ 
terest  to  see  the  policy  pattern  for 
closing  of  over-numerous  magnesium 
plants.  It  is  expected  that  monopoly 
breaking  by  selective  closing  will  be 
one  of  the  parts  of  the  plan. 

Stockpile  Discussion 

WHILE  THE  IDEA  of  a  mineral 
stockpile  has  received  favorable  reac¬ 
tion  in  Washington,  the  revised  ver¬ 
sion  of  Senator  Scrugham’s  bill,  S. 
1160,  has  been  severely  criticized  both 
in  and  out  of  government  circles.  Dur¬ 
ing  the  last  weeks  of  October  and  the 
first  weeks  of  November,  the  bill  was 
before  the  subcommittee  of  the  Senate 


Committee  on  Mines  and  Mining  where 
it  was  being  considered  line  by  line 
and  word  by  word.  This  in  itself  is  an 
indication  of  opposition. 

Critics  of  the  bill  claim  that  it  es¬ 
tablishes  a  government  subsidy  of  sub¬ 
marginal  mining  operations,  that  it 
establishes  a  self-perpetuating  bureau¬ 
cracy,  and  that  hidden  in  the  back¬ 
ground  is  ultimate  government  owner¬ 
ship  of  the  mining  industry.  Some  have 
even  gone  so  far  as  to  ask  why  all 
government-owned  stockpiles  should 
not  be  turned  over  to  the  Army  and 
the  Navy  which  could  be  done  without 
complicated  legislation  and  which 
would  save  the  Western  Senatorial 
bloc  from  the  criticism  that  it  is  mak¬ 
ing  a  raid  on  the  Treasury. 

Senator  Scrugham  has  pushed  his 
bill  vigorously,  as  is  evidenced  by  the 
fact  that  it  has  been  considered  by  the 
sub-committee  so  soon  after  Congress 
reconvened.  The  slowness  with  which 
the  action  was  going  late  in  October 
indicated  that  the  bill  would  not  again 
see  the  light  of  day  until  late  Novem¬ 
ber. 

Aliunina  Research  Program 

CONTROVERSY  over  cutting  back 
the  alumina  research  program  reached 
the  House  of  Representatives  in  mid- 
October  in  a  speech  by  Mr.  Angell,  of 
Oregon,  protesting  against  abandon¬ 
ment  of  the  Columbia  Metals  project. 
There  was  also  an  exchange  of  views 
between  Charles  E.  Wilson,  vice-chair¬ 
man  of  WPB  and  chairman  of  its  Pro¬ 
duction  Executive  Committee,  and  A. 
H.  Bunker,  director,  Aluminum-Magne¬ 
sium  Division,  WPB.  Mr.  Wilson 
favored  a  cutback  in  the  program 
under  way  in  five  pilot-plant  projects 
working  on  non-bauxitic  minerals,  be¬ 
cause  the  shipping  situation  is  permit¬ 
ting  the  importation  of  Surinam  baux¬ 
ite.  Mr.  Bunker  took  the  position  that 
the  United  States  is  depleting  its  re¬ 
serves  of  bauxite  with  frightening 
rapidity,  and  that  we  should  prose¬ 
cute  vigorously  the  program  of  re¬ 
search  and  development,  anticipating 
the  time  when  non-bauxitic  materials 
would  have  to  be  used. 

The  five  pilot-plant  projects  in  the 
alumina  research  program  {EdtMJ, 
Oct.  1943,  page  104)  were:  Kalunite, 
Inc.,  and  Aluminum,  Inc.,  Utah,  on 
alumina  from  alunite;  Columbia  Met¬ 
als,  Pacific  Northwest,  and  Ancor 
Corp.,  North  Carolina,  on  alumina 
from  clay;  and  Monolith  Midwest,  La- 
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ramie,  Wyo.,  on  alumina  from  anor¬ 
thosite.  Originally  it  was  proposed  to 
allow  only  the  first  two  to  continue, 
because  both  were  practically  complete 
and  in  operation.  The  latest  decision 
of  the  WPB  Production  Executive 
Committee  is  to  continue  work  at  four 
of  the  projects,  excepting  Columbia 
Metals  in  the  Pacific  Northwest,  where 
the  program  is  held  up  pending  action 
by  the  War  Manpower  Commission  on 
labor  shortage  in  the  area. 

Lead  Still  Needed 

GOVERNMENT  OFFICIALS  have 
been  following  developments  in  the 
lead  industry  with  more  than  usual 
interest.  Early  in  the  year,  the  stock¬ 
pile  of  lead,  accumulated  from  metal 
produced  outside  of  the  United  States, 
seemed  more  than  ample  to  take  care 
of  any  emergency.  In  fact,  the  reserve 
at  one  time  appeared  to  be  too  large 
and  the  thought  occurred  to  some  offi¬ 
cials  that  domestic  production  might 
be  reduced  to  conserve  manpower. 

Study  of  the  situation  revealed  that 
domestic  brands  of  lead  were  in  extra 
demand  for  construction  projects  iden¬ 
tified  with  the  war  effort  and  the  trend 
in  production  has  been  moderately 
dow’nward.  The  idea  to  shift  labor 
from  the  lead  mines  to  those  producing 
more  critical  metals  was  dropped 
around  mid-year,  and  since  then  the 
lead  industry  has  been  at  work  on  the 
problem  of  obtaining  increased  pro¬ 
duction  from  its  shrinking  labor  sup¬ 
ply.  Though  the  stockpile  of  lead  has 
been  reduced  appreciably  this  year,  the 
tonnage  still  on  hand  is  viewed  as  am¬ 
ple.  The  problem  in  stockpile  lead  has 
become  a  little  complicated  because 
most  of  the  reserve  supply  consists  of 
corroding  lead,  whereas  current  demand 
has  centered  largely  in  common  lead. 

Fluorspar  in  Demand 

ACID  GRADE  FLUORSPAR  is  going 
from  an  easy  position  with  an  adequate 
stockpile  to  a  tight  supply  situation. 
This  change  is  due  to  two  new  de¬ 
mands,  one  for  high  octane  gasoline 
manufacture,  and  the  second  created 
by  a  new  insecticide  using  dichlorodi- 
fluoromethane  (Freon  12).  There  will 
he  considerable  activity  in  the  imme¬ 
diate  future  to  insure  needed  output. 

It  is  both  a  milling  and  a  mining 
problem.  The  supply  problem  will  be 
made  easier  by  diverting  some  of  the 
metallurgical  grade  into  the  chemical 
grade.  Metallurgical  production  will 
be  increased  to  help  in  the  emergency. 
But  the  industry  faces  a  definite  short¬ 
age  of  developed  reserves. 

Decentralizing  WPB 

DECENTRALIZATION  of  the  War 
Production  Board  has  progressed  far 
enough  to  permit  industry  to  see  how 
the  plan  is  to  affect  the  various  divi¬ 
sions.  Like  any  large  corporation,  the 
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War  Production  Board  is  giving  more 
and  more  authority  to  the  branch 
houses  as  policy  and  procedure  are 
fixed.  Established  practice  of  the  min¬ 
ing  industry  is  not  much  affected. 

Applications  for  beginning  construc¬ 
tion,  both  industrial  and  non-industrial, 
where  the  cost  of  the  project  is  $10,- 
000  or  less  are  to  be  filed  and  processed 
by  the  field  offices.  This  policy  went 
into  effect  late  in  October.  Types  of 
construction  for  which  applications  are 
not  to  be  processed  in  the  field  even 
if  the  cost  is  under  $10,000  include : 

(a)  Applications  which  include  pro¬ 
duction  machinery  and  processing 
equipment;  (b)  applications  for  pro¬ 
jects  involving  fire  protection  equip¬ 
ment  or  dust  and  fume  control  sys¬ 
tems:  (c)  applications  for  which  the 
mining  division  is  the  division  of  first 
reference,  where  construction  below 
ground  is  involved. 

Mine  construction  that  involves  hous¬ 
ing,  recreational  facilities,  garages  and 
other  types  not  directly  related  to  the 
development  or  depletion  of  the  ore 
body  as  defined  in  the  construction 
limitation  order  L-41  will  be  processed 
in  the  field  offices  if  the  value  is  $10,- 
000  or  less. 

One  of  the  important  moves  for  gen¬ 
eral  industry  was  the  decision  to  handle 
allotments  of  controlled  materials  go¬ 
ing  to  some  of  our  manufacturers  on 
an  annual  instead  of  a  quarterly  basis. 
This  will  affect  some  15,000  concerns. 

Mica  Stocks  Depleted 

SHORT  POSITION  of  mica  stocks  of 
grades  normally  used  in  manufacture 
of  condensers,  places  “strategic”  mica 
at  or  near  the  top  of  the  list  of  the 
most  critical  materials.  It  is  taking 
the  attention  of  WPB  officials  in  Wash¬ 
ington  out  of  all  proportion  to  the 
importance  of  mica  in  the  peacetime 
economy. 

Use  of  grades  of  mica  heretofore 
considered  sub-standard  will  be  en¬ 
couraged  by  a  new  policy  of  alloca¬ 
tion  to  go  into  effect  December  1.  An 
announcement  in  late  October  notified 
users  of  the  so-called  high  quality  mica 
that  the  War  Production  Board  “will 
undertake  to  provide  only  sufficient 
quantities  of  these  qualities  to  main¬ 
tain  consumption  at  the  average  rate 
maintained  during  the  first  nine 
months  of  1943.” 

This  is  an  entirely  new  approach  to 
the  problem.  Up  to  this  time  Army 
and  Navy,  specified  a  condenser  per¬ 
formance  which  manufacturers  felt 
could  be  met  by  the  use  of  only  a  few 
grades  of  mica.  With  the  stocks  of 
the  “condenser”  grades  of  mica  in  a 
serious  state  of  depletion,  WPB  and 
the  Mica-Graphite  Division  have  had 
to  tell  the  users  that  they  must  get 
along  with  what  is  available. 

“Capacitor  manufacturers  will  have 
their  choice  of  restricting  their  pro¬ 


duction  to  the  number  of  condensers 
they  can  make  from  their  allocations 
of  the  usually  accepted  capacitor  quali¬ 
ties  of  mica,  or  of  using  lower  grades 
of  mica  to  expand  their  production.” 
This  is  expected  to  increase  the  use 
of  grades  of  mica  more  commonly  pro¬ 
duced  in  domestic  mines,  and  as  a  mat¬ 
ter  of  fact,  in  foreign  mines  as  well. 

This  does  not  mean  that  the  War 
Production  Board  is  pushing  either 
domestic  or  foreign  produced  mica. 
With  the  demands  rapidly  expanding, 
the  official  attitude  is  that  they  want 
mica  of  the  necessary  qualities  no  mat¬ 
ter  where  it  comes  frojn.  The  present 
policy  will  stimulate  the  use  of  grades 
not  now  being  used  but  which  are  in 
good  supply. 

Stocks  of  the  grades  of  mica  most 
in  demand  by  condenser  manufacturers 
decreased  50,000  lb.  in  the  first  eight 
months  of  this  year.  During  the  same 
period  stocks  of  grades  considered  to 
be  sub-standard  have  increased  rapidly. 
Stocks  of  stained  quality,  next  lower 
(juality  to  good  stained,  have  increased 
from  370,000  to  1,160,000  lb.  from 
January  1  to  August  1. 

Public  Lands  Committee  Revises 
Mineral  Rights  Bill 

THE  SENATE  COMMITTEE  on 
Public  Lands  and  Surveys  has  been 
considering  an  amendment  to  Section 
4  of  S.  1139,  the  bill  which  will  give 
the  Department  of  Interior  power  to 
terminate  the  rights  of  holders  of  min¬ 
ing  claims  who  fail  to  file  statements 
specified  in  the  bill  or  to  perform  labor 
improvements.  As  the  bill  was  intro¬ 
duced,  Section  4  read : 

“Notwithstanding  the  filing  of  any 
statement  required  by  this  Act,  the 
validity  or  existence  of  the  claim  to 
which  such  statement  relates  shall  re¬ 
main  open  to  inquiry  and  determina¬ 
tion  upon  such  procedure  as  may  be 
prescribed  by  the  Secretary  of  the  In¬ 
terior,  or  in  any  other  lawful  proceed- 
ing.” 

This  is  the  part  of  the  bill  on  which 
Washington  critics  w'ere  most  vocal 
(ESMJ,  Oct.,  1943,  p.  98;  Sept.,  1943, 
p.  49).  The  amendment  that  is  being 
considered  would  make  the  section 
read  as  follows: 

“Notwithstanding  the  filing  of  any 
statement  required  by  this  Act,  the 
validity  or  existence  of  the  claim  to 
which  such  statement  relates  shall  re¬ 
main  open  to  inquiry  and  determina¬ 
tion  by  the  Secretary  of  the  Interior 
under  the  same  procedure  and  in  the 
same  manner  as  other  mining  loca¬ 
tions  or  claims.” 

This  new  clause  would  not  only  con¬ 
tinue  the  present  practice  but  would 
confirm  the  policy.  At  the  time  the 
amendment  was  suggested  in  late  tlc- 
tober,  it  was  understood  that  the  De¬ 
partment  of  Interior  would  offer  no 
objection  to  the  proposed  change. 
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Gold  Advocated  As 
World  Monetary  Base 

REFLECTING  the  important  role  which 
gold  has  had  in  the  history  of  California, 
tlie  board  of  directors  of  the  San  Fran¬ 
cisco  Chamber  of  Commerce  is  launching 
a  program  advocating  the  use  of  gold, 
and  its  free  exchange,  as  a  monetary 
standard  in  any  international  stabiliza¬ 
tion  plan  having  the  support  of  the  U.  S. 
Government.  Current  action  in  behalf  of 
gold  by  the  Chamber  of  Commerce  has 
been  caused  by  its  concern  over  various 
aspects  of  the  international  situation, 
particularly  with  regard  to  the  postwar 
[xn-iod,  when  a  sound  world  economy  will 
bi!  essential  to  peace  and  progress. 

According  to  the  Chamber,  “some  agen¬ 
cies,  national  and  otherwise,  are  seeking 
to  minimize  the  importance  of  gold  in  the 
world  economy,”  and  “the  efforts  of  the 
victors  in  World  War  II  will  have  been 
futile  unless  they  result  iii  a  healthy  world 
economy  and  means  to  facilitate  world 
trade.”  Continuing,  the  Chamber  points 
out  the  necessity  of  stabilizing  world  cur¬ 
rencies  in  order  to  safeguard  the  world 
economy,  and  advocates  the  use  of  gold  as 
.tlie  best  world-wide  stabilizing  medium. 
The  Chamber  is  endeavoring  to  enlist  the 
support  of  all  other  interested  agencies 
in  behalf  of  gold. 

The  Chamber  reports  that  California 
will  probably  produce  in  1943  less  gold 
than  in  any  year  since  1848,  a  direct  re¬ 
sult  of  the  WPB  gold  mine  closing  order 
of  last  year.  Up  to  September  of  1943, 
California’s  gold  production  had  been 
a!K)ut  $446,000  per  month;  whereas  pro¬ 
duction  in  1942  was  over  $29,000,000;  in 
1941,  over  $49,000,000;  and  in  1940, 
nearly  $51,000,000. 

Following  adoption  of  the  resolution  re- 
g  irding  monetary  use  of  gold  on  a  world¬ 
wide  basis,  the  Chamber  formulated  two 
resolutions  aimed  at  assuring  postwar  re¬ 
covery  of  the  gold  mining  industry.  One 
resolution  asked  amendment  of  the  WPB 
gold  mine  closing  order  (L-208)  in  order 
to  allow  such  mines  to  operate  sufficiently 
to  cover  carrying  and  maintenance  ex¬ 
penses.  This  is  based  on  the  belief  that 
niany  mines,  if  allowed  to  stand  com¬ 
pletely  idle  for  many  more  months,  will 
deteriorate  by  cave-ins,  flooding,  or  other 
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means,  to  such  an  extent  that  they  may 
never  be  reopened. 

A  second  resolution  asked  that  RFC 
loans  be  provided  to  closed  gold  mines  in 
amounts  sufficient  to  finance  maintenance 
of  the  properties  in  an  unwatered  and 
timbered  condition  until  they  may  law¬ 
fully  resume  production. 

Ernest  Ingold,  San  Francisco  automo¬ 
bile  dealer,  is  president  of  the  Chamber 
of  Commerce,  and  George  B.  Dodge, 
American  Rubber  Co.,  is  chairman  of  the 
mining  committee. 


Mercury  Supply-Demand 
Situation  Discussed 

MERCURY  SUPPLY  requirements  were 
reviewed  at  a  meeting  in  Washington, 
D.  C.,  early  in  October  of  the  Mercury 
Producers  Industry  Advisory  Committee, 
according  to  a  report  from  the  WPB.  At 
the  meeting  it  was  noted  that  the  mer¬ 
cury  supply-demand  situation  had  eased 
materially,  and  that  expansion  of  exist¬ 
ing  facilities  is  no  longer  necessary  in  the 
domestic  mining  field.  FederaA  flnancing 
or  priority  assistance  for  new  mercury 
projects  is  not  required. 

Members  of  the  Committee  were  of  the 
opinion,  however,  that  West  Coast  labor 
sliortages  may  curtail  domestic  produc¬ 
tion  of  mercury  in  coming  months  by  as 
much  as  30  to  40  percent. 

Availability  of  imports  was  discussed, 
and  mention  was  made  of  the  recent  can¬ 
cellation  of  the  contract  between  Metals 
Reserve  Co.  and  Consolidated  Mining  & 
Smelting  Co.  of  Canada,  Ltd.,  which  be¬ 
came  effective  on  Oct.  9,  1943.  It  has 
since  been  reported  from  Canada  that 
Consolidated  plans  to  curtail  production 
at  its  mine  at  Pinchi  Lake  in  British 
Columbia. 

The  long  range  production  picture  of 
the  domestic  industry  was  examined,  and 
several  producers  expressed  the  opinion 
that  current  reserves  were  being  depleted 
so  fast  that  it  might  not  be  possible  to 
meet  some  future  abnormal  demand  of 
the  sort  which  the  industry  is  now  satis¬ 
fying.  It  was  noted,  how'ever,  that  two 
major  producers  have  just  entered  the 
field;  namely.  Polar  Star  mine  at  Cam¬ 
bria,  Calif.,  and  Red  Devil  mine  in 
Alaska.  These  two  properties  are  ex- 
])ected  to  give  substantial  future  produc¬ 
tion. 


CIO  Miners  Union 
Backs  Incentive  Wages 

RESOLUTIONS  ADOPTED  at  the  con¬ 
vention  of  the  Mine,  Mill  and  Smelter 
Workers  Union  (CIO)  held  in  Butte, 
Mont.,  in  September  included  an  approval 
of  incentive  wage  plans  as  a  means  of  in¬ 
creasing  production  of  metals.  This  ac¬ 
tion  was  taken,  the  resolution  stated,  be¬ 
cause  Philip  Murray,  CIO  president,  had 
endorsed  such  plans.  President  Roosevelt 
had  sanctioned  them,  and  because  the 
WPB  and  the  research  department  of  the 
union  seemed  to  be  in  agreement  upon 
the  form  such  plans  should  take. 

All  local  unions  were  urged,  however, 
to  see  that  incentive  wage  plans  to  which 
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they  might  subscribe  are  drawn  up  to 
contain  certain  safeguards,  notably:  re- 
tension  of  collective  bargaining,  termina¬ 
tion  of  the  plan  with  the  end  of  the  emer¬ 
gency,  use  of  standards  of  productivity 
currently  prevailing  at  the  mine,  labor- 
management  administration  of  the  plan, 
over-all  distribution  of  premium  wages  to 
all  workers,  guarantee  of  basic  wages  and 
no  ban  on  basic  wage  increases,  and  pay¬ 
ment  to  workers  of  money  savings  brought 
about  by  their  efforts  and  ingenuity. 

The  convention  further  went  on  record 
as  commending  the  establishment  of  la¬ 
bor-management  committees  and  suggest¬ 
ing  their  establishment  in  locals  not  now 
possessing  them.  Firm  opposition  was  ex¬ 
pressed  to  any  sort  of  national  service 
act,  and  equalization  of  non-ferrous  metal 
industry  wages  with  those  of  aircraft  and 
shipbuilding  was  asked.  It  was  also  sug¬ 
gested  that  wages  in  the  11  Western 
states  be  stabilized  on  the  same  basis 
used  in  the  Coeur  d’Alene  district,  cur¬ 
rently  the  highest  paid  in  this  region. 

Krome  Corp.  Installs 
Humphreys  Spirals 

ACCORDING  to  word  received  from 
Marshfield,  Oregon,  Krome  Corporation  is 
increasing  the  capacity  of  its  concentrator 
handling  chrome-bearing  marine  black 
sands  from  2,000  to  2,500  tons.  This  in 
being  accomplished  by  adding  Humphreys 
spiral  concentrating  units  to  the  flow¬ 
sheet.  The  company  has  purchased  64  of 
these  units  which  are  being  installed  at 
the  rate  of  8  per  week,  and  it  seems  cer¬ 
tain  that  use  of  tables  to  treat  mill  feed 
and  middlings  will  be  discontinued.  Mill¬ 
ing  practice  before  installation  of  the 
equipment  mentioned  included  scrubbing, 
crushing,  screening,  grinding,  tabling,  and 
dewatering.  Finished  concentrates  assay¬ 
ing  about  25  percent  Cr,0,  are  trucked  to 
the  DPC  processing  plant  near  Coquille, 
where  the  product  is  raised  to  shipping 
grade.  A  description  of  the  Humphreys 
spiral  units  was  given  in  the  October, 
1943,  issue  of  Engineering  and  Mining 
Journal. 


E.  &  M.  I.  Index.  1943 

DO  YOU  WAKT  AN  INDEX  to  the  cur- 
rent  volume  of  E.  &M.J.1  If  so,  please 
make  a  direct  request  to  the  editor.  Ordi¬ 
narily  the  annual  index  is  bound  in  the 
December  issue  and  distributed  free  to 
all  subscribers ;  unfortunately  that  is  not 
possible  this  year  imder  the  restrictions 
on  the  use  of  paper  imposed  by  the  WPB. 
Nevertheless  the  publisher  wants  to  send 
an  index  to  every  subscriber  who  needs 
one;  therefore  your  prompt  cooperation 
will  insure  the  printing  of  an  adequate 
supply  and  your  own  receipt  of  an 
index. 

Scrap  Metal  Dealers 
Present  Postwar  Views 

STRONG  OPPOSITION  to  government 
control  of  scrap  metals  in  the  postwar  pe¬ 
riod  was  voiced  at  a  meeting  of  the  Metal 
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Dealers  Division  of  the  National  Asso¬ 
ciation  of  Waste  Material  Dealers  held  at 
Detroit  on  Oct.  6.  A  resolution  adopted 
by  the  group  expressed  the  view  that 
scrap  dealers  should  be  permitted  to 
maintain  an  open  market  along  lines  es¬ 
tablished  in  the  past. 

An  open  scrap  metal  market,  the  reso¬ 
lution  stated,  would  be  to  the  best  inter¬ 
ests  of  the  government,  the  non-ferrous 
metal  industry,  and  the  non-ferrous  scrap 
metal  business.  The  resolution  went  on 
to  empower  the  appointment  of  a  corti- 
mittee  to  secure  legal  advice  and  to  raise 
money  to  aid  in  carrying  out  a  program 
designed  to  secure  the  open-market  policy 
outlined. 

Interest  in  the  question  of  disposal  of 
the  huge  stocks  of  scrap  metals  which  are 
bound  to  accumulate  in  the  post  war  pe¬ 
riod  has  spread  through  the  entire  min¬ 
ing  industry,  because  of  the  obvious  effect 
on  primary  producers  of  unrestricted 
dumping  of  war  scrap  on  metal  markets. 
Senator  Scrugham  of  Nevada  is  now  pre¬ 
paring  a  bill  to  deal  with  this  problem. 

A  view  contrary  to  that  of  the  Waste 
Material  Dealers  was  expressed  recently 
in  a  resolution  adopted  by  the  Empire 
Metal  Merchants  Association,  New  York, 
N.  Y.,  which  stated  that  postwar  price 
stability  of  copper,  lead,  and  zinc  and 
other  non-ferrous  metals  will  be  seriously 
threatened  unless  government-owned 
stocks  of  non-ferrous  scrap  are  brought 
under  stockpile  control.  The  group  sug¬ 
gested  converting  this  material  to  ingots 
and  stockpiling  it  along  with  primary 
metals,  as  proposed  in  Senator  Scrug- 
ham’s  stockpile  bill. 


Correction  in  Flowsheet 
on  German  Metallurgy 

IN  THE  FLOWSHEET  printed  on  page 
61  of  the  September,  1943,  issue  of 
E.  d  M. ./.,  and  dealing  with  Germany’s 
wartime  metallurgy,  it  was  erroneously 
stated  that  the  tin  electrolysis  slimes 
were  sent  to  waste.  Mr.  W.  J.  Kroll,  au¬ 
thor  of  the  article,  points  out  that  these 
slimes  contain  noble  metals  and  are  there¬ 
fore  either  sold  to  lead  plants  for  cupel- 
lation  or  put  back  into  the  tin  smelting 
cycle.  Likewise,  the  ZnS04  produced  in 
leaching  tin  baghouse  dusts  is  not  wasted, 
but  is  treated  for  recovery  of  zinc. 


WPB  Cuts  Arkansas 
Bauxite  Production 

A  REDUCTION  of  65  percent  in  bauxite 
production  at  the  pits  of  Republic  Mining 
&  Manufacturing  Co.  in  Saline  County, 
Arkansas,  was  ordered  late  in  September 
by  the  WPB  in  what  was  characterized 
by  government  officials  as  a  move  to  con¬ 
serve  Arkansas’  bauxite  deposits  against 
the  high  rate  of  depletion  maintained 
since  shortly  before  the  war. 

Stockpiles  of  bauxite  in  Arkansas  are 
said  to  be  approaching  the  maximum  size 
at  which  it  is  deemed  advisable  to  carry 
them,  and  current  production  of  the  ore 
is  now  more  than  sufficient  to  supply  the 
alumina  plants  operating  in  Arkansas. 
The  Republic  plant,  a  subsidiary  of  Alu¬ 
minum  Co.  of  America,  will  bear  the  total 
cut  for  Pulaski  and  Saline  Counties. 


It  was  reported  that  about  25  percent 
of  the  union  workers  at  the  Republic 
plant  would  be  transferred  to  the  Hurri¬ 
cane  Creek  alumina  plant  or  to  the  Jones 
Mill  aluminum  plant,  both  ALCOA  opera¬ 
tions.  It  was  subsequently  reported  that 
Nicholas  Zonarich,  international  presi¬ 
dent  of  the  Aluminum  workers  of  Amer¬ 
ica  (CIO),  had  instructed  members  of 
his  union  to  continue  to  work  at  their 
jobs  despite  any  lay-offs  made  necessary 
by  the  WPB’s  order.  Mr.  Zonarich  is  said 
to  have  told  A.  H.  Bunker,  director  of  the 
aluminum  and  magnesium  division  of  the 
WPB,  that  he  would  not  “sell  this 
scheme”  to  Arkansas  miners  until  he  had 
assurances  from  seamen  that  sea  routes 
are  safe  and  that  there  are  enough  ships 
available  to  carry  bauxite  safely  from 
South  America. 

A  further  deterrent  to  bauxite  produc¬ 
tion  was  the  final  announcement  by  Met¬ 
als  Reserve  Co.  that  no  further  contracts 
would  be  signed  for  the  purchase  of  baux¬ 
ite  ore  high  in  ferrous  iron.  This  fol¬ 
lowed  a  recent  decision  of  Metals  Reserve 
whereby  a  penalty  of  43c  per  ton  for 
each  percent  of  ferrous  iron  over  6  per¬ 
cent  was  applied  to  Arkansas  bauxite. 
Reason  for  the  penalty  is  that  bauxite 
high  in  f^rous  iron  slows  down  the  sub¬ 
sequent  treatment  processes  prohibitively. 

Writing  to  Senator  .John  L.  McClellan 
of  Arkansas,  A.  H.  Bunker  of  the  WPB 
said  recently  that  if  “instances  arise 
where  a  contract  for  delivery  of  bauxite 
has  been  signed  in  good  faith  and  the 
operator  stands  to  lose  because  of  previ¬ 
ously  unsuspected  high  ferrous  iron  con¬ 
tent,  this  division  (the  aluminum  and 
magnesium  division  of  WPB )  is  prepared 
to  recommend  to  Metals  Reserve  Co.  simi¬ 
lar  equitable  treatment.”  The  phrase 
“equitable  treatment”  refers  to  settle¬ 
ment  of  a  contract  between  Metals  Re¬ 
serve  and  Fourche  Mountain  Co.,  an  oper¬ 
ation  affected  by  the  ferrous  iron  pen¬ 
alty. 


WPB  Production  Men 


Open  Denver  Office 


AS  A  PART  of  the  decentralization  pro¬ 
gram  of  the  WPB,  J.  R.  Lane,  formerly 
assistant  director  to  Howard  I.  Young  in 
both  the  Minerals  Resources  Coordinat¬ 
ing  Division  and  the  Minerals  Bureau, 
will  be  moved  to  an  office  in  Denver,  Colo., 
where  he  will  act  as  deputy  director  in 
charge  of  production. 

Director  of  the  Denver  office  will  be 
Leslie  A.  Miller,  former  governor  of  Wy¬ 
oming.  He  will  have  charge  of  Region  9, 
which  includes  Wyoming,  Utah,  Colo¬ 
rado,  New  Mexico,  and  Montana.  Sub¬ 
offices  will  also  be  opened  in  Helena, 
Butte,  Salt  Lake  City,  and  Albuquerque. 


Mica  Miners  Begin 
48-Hour  Work  Week 


IN  AN  EFFORT  to  boost  production,  the 
mica  mining  industry  of  North  Carolina 
went  on  a  48-hour  work  week  beginning 
Oct.  1,  and  mining  operators  in  the  state 
producing  feldspar  and  other  minerals 
less  vital  to  the  war  effort  have  agreed 
to  shift  to  mining  mica  or  to  release  their 
workers  to  the  mica  mines,  according  to 
Dr.  J.  S.  Dorton,  local  representative  of 
the  War  Manpower  Commission. 

Dorton  said  that  70  percent  of  the  mica 
mined  in  the  United  States  comes  from 
20  western  North  Carolina  counties,  and 
that  these  mines  employ  about  1,500 
men.  About  5,000  men  will  be  needed, 
he  said,  when  mines  now  being  developed 
are  opened.  In  the  future,  Dorton 
added,  the  mica  mining  industry  will  be 
listed  as  in  the  “critical  occupations” 
classification,  and  Selective  Service 
Boards  will  give  consideration  to  defer¬ 
ment  of  men  so  engaged. 


National  Safety  Council  Report  Shows 
Mining  Accident  Rate  Increasing 


AN  ACCIDENT  FREQUENCY  of  14.70 
reportable  injuries  per  million  hours 
worked,  and  a  severity  rate  of  1.62  days 
lost  per  1,000  man-hours  of  exposure  were 
recorded  by  the  non-ferrous  metals  indus¬ 
try  during  1942,  according  to  a  report 
prepared  by  the  National  Safety  Council 
of  Chicago,  Ill.  This  represents  an  in¬ 
crease  in  frequency  of  9  percent  and  a 
decrease  in  severity  of  3  percent  com¬ 
pared  with  the  rates  for  1941.  The  re¬ 
port  also  mentions  that  there  have  been 
slightly  fewer  accidents,  in  relation  to  ex¬ 
posure,  in  this  industry  than  in  all  in¬ 
dustries,  but  that  the  accidents  are,  in 
general,  more  severe.  Higher  frequency 
and  severity  rates  prevail  in  small  plants 
than  in  larger  ones. 

Detailed  study  of  the  report  discloses 
that  while  the  9  percent  increase  in  fre¬ 
quency  in  1942  is  considerably  less  than 
the  increase  in  1941,  it  still  contrasts 
unfavorably  with  a  reduction  in  fre¬ 
quency  rate  of  2  percent  among  all  in¬ 
dustries  during  that  period.  On  the  other 
hand,  the  lower  rate  suggests  that  the 
industry  is  becoming  adjusted  to  the  ab¬ 
normal  conditions  incident  to  the  war. 


The  greater  increase  in  frequency  in 
small,  rather  than  in  large,  plants  has 
been  a  universal  experience  in  industry  in 
recent  years,  which  reflects  the  greater 
attention  generally  given  to  safety  mat¬ 
ters  in  larger  operations.  However,  the 
increase  in  severity  rate  in  both  large  and 
small  plants  suggests  a  need  for  directing 
accident  prevention  work  to  the  causes 
of  severe  injuries. 

Leading  problem  of  the  industry  ap¬ 
pears  to  be  the  high  incidence  of  perma¬ 
nent  disabilities.  These  were  83  percent 
more  frequent  and  66  percent  more  severe 
in  1942  than  in  1926,  a  factor  which  has 
influenced  the  severity  rate  to  such  an  ex¬ 
tent  that  the  industry  now  ranks  in  the 
lower  third  of  all  industries  on  the  basis 
of  injury  severity.  The  slight  impro’’e- 
ment  in  both  frequency  and  severity  ex¬ 
perienced  in  1942,  the  reduction  being  9 
and  4  percent  respectively,  has  bette  red 
the  over-all  picture  somewhat.  The  death 
rate  in  1942  rose  only  1  percent  as  com¬ 
pared  to  19  percent  in  1941. 

Experience  in  respect  to  permanent  diS' 
abilities  varied  widely  in  the  different 
branches  of  the  industry,  as  indicated  in 
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•  • .  electric 
for  war-time 


muscles 

mining! 


Exi6e 


Ironclad 

Batteries 


MMere’s  the  husky  helper  who  aids  in  speeding  the  needed  minerals 
and  ore  to  the  production  line.  It’s  an  Exide-Ironclad,  for  powering 
electric  locomotives  and  trammers  all  over  America . . .  day  in  and  day  out. 


There’s  a  good  reason  for  choosing  an  Exide-Ironclad  for  battery- 
operated  shuttlecars,  electric  locomotives,  and  trammers.  Its  absolute 
dependability,  long  life  and  ease  of  maintenance  save  labor  and  costs 
as  well.  It  delivers  a  terrific  surge  of  power  at  high  voltage  for  constant 
hauling  speeds,  and  assures  a  minimum  of  interruption  to  service.  All 
of  which  are  vital  to  the  speeding  of  supplies  to  the  fighting  fronts. 

The  sturdiness  which  has  always  been  built  into  every  Exide-Ironclad, 
serves  a  high  purpose  under  war  conditions.  When  you  buy  an  Exide 
you  Buy  to  Last.  Take  care  of  yours,  and  Save  to  Win. 

DELIVERIES — Despite  war-time  conditions,  we  are  quite  sure  that  we 
can  make  deliveries  to  meet  your  requirements. 


THESE  STEPS 

PROLONG  A  BATTERY’S  LIFE 


IKeep  adding  approved  water  at  regular 
intervals.  Most  local  water  is  safe.  Ask  us 
if  yours  is  safe. 

2  Keep  the  top  of  the  battery  and  battery 
container  clean  and  dry  at  all  times.  This 
will  assure  maximum  protection  of  the 
inner  parts. 

3  Keep  the  battery  fully  charged — but 
avoid  excessive  over-charge.  A  storage 
battery  will  last  longer  when  charged  at 
its  proper  voltage. 

4  Record  water  additions,  voltage,  and 
gravity  readings.  Don't  trust  your  memory. 
Write  down  a  complete  record  of  your 
battery's  life  history.  Compare  readings. 

If  you  wish  more  detailed  information,  or  have 
a  special  battery  maintenance  problem,  don't 
hesitate  to  write  to  Exide.  We  want  you  to  get 
the  long-life  built  into  every  Exide  Battery.  Ask 
for  booklet  Form  1982. 


THE  ELECTRIC  STORAGE  BATTERY  COMPANY,  Philadelphia  32 

Exide  Batteries  of  Canada,  Limited,  Toronto 
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TABLE  1.  INJURY  RATE— NON-FERROUS  METAL  INDUSTRY 


Industrial  Group 

No. 

OF 

Units 

Frequency  Rate 

Severity  Rate 

Ratio  of  Lost 
Time  Injuries, 
1938-42 

Resulting  In: — 

Average  Time 
Charge  Per 
Case- 
1938-42 

1940-42 

Average 

1942 

Rate 

1941-42 

Change 

Percent 

1940-42 

Average 

1942 

Rate 

1941-42 

Change 

Percent 

Death 

Perm. 

Partial 

Perm. 

Partial 

Temp. 

Total 

Entire  Industry . 

70 

12.62 

14.76 

+  9 

1.55 

1.62 

-  3 

1  in  147 

1  in  11 

478 

27 

Smelting . 

21 

11.06 

15.98 

-f49 

1.88 

2.24 

-1-37 

1  in  14 

733 

31 

Electrolytic  Refining . 

9 

11.22 

11.16 

-14 

1.76 

1.55 

-  6 

1  in  79 

1  in  14 

562 

27 

Milling . 

22 

12.88 

17.21 

-1-33 

2.12 

2.02 

-50 

1  in  86 

501 

27 

Fabricating . 

18 

13.63 

15.01 

+  2 

1.27 

1.33 

-  4 

1  in  298 

1  in  8 

397 

25 

TABLE  2.  INJURY  RATE— MINING  INDUSTRY 


Industrial  Group 

No. 

OF 

Units 

Frequency  Rate 

Severity  Rate 

Ratio  of  Lost 
Time  Injuries 
1938-42 

Resulting  In: — 

Average  Time 
Charge  Per 

Case 

1938-42 

1942 

Rate 

1941^2 

Change 

Percent 

1942 

Rate 

1941-42 

Change 

Percent 

Death 

Perm. 

Partial 

Perm. 

Partial 

Temp. 

Total 

Entire  Industry . 

273 

50.86 

+14 

-10.52 

+  8 

1  in  39 

1  in  18 

776 

37 

Open  Cut . 

36 

12.86 

+27 

2.54 

-16 

1  in  36 

1  in  15 

828 

28 

Metal . 

54 

23.35 

+10 

6.73 

-21 

1  in  26 

1  in  12 

731 

38 

Non-Metal . 

33 

36.85 

+56 

6.52 

+18 

1  in  43 

1  in  12 

1127 

35 

Bituminous . 

117 

60.27 

+  13 

14.03 

+18 

1  in  35 

1  in  14 

714 

42 

Anthracite . 

33 

91.30 

+11 

11.47 

+13 

1  in  74 

1  in  62 

984 

31 

Table  I.  Smelting  and  milling  operations 
showed  the  greatest  increase  in  frequency 
over  1941,  and  electrolytic  refining,  with 
an  actual  decrease  of  14  percent,  the  low¬ 
est.  In  respect  to  severity,  milling  showed 
a  50  percent  decrease,  compared  with  a 
37  percent  increase  for  smelting. 

The  report  names  five  principal  factors 
in  accidents,  namely:  (1),  about  50  per¬ 
cent  of  all  injuries  occurred  in  operating 
machines;  (2),  nearly  60  percent  of  all 
injuries  resulted  from  getting  hands  or 
other  parts  of  the  body  caught  in  moving 
machinery,  transmission  lines,  and  other 
equipment;  (3),  improper  and  unsafe  use 
of  tools,  and  using  hands  instead  of  tools ; 
(4),  unsafe  working  methods,  such  as 
poor  housekeeping  and  piling  of  materi¬ 
als;  and  (5),  disobedience  of  instruction, 
haste,  recklessness,  and  similar  improper 
attitudes. 

The  Mining  Industry 

The  Council’s  report  on  the  mining  in¬ 
dustry  indicates  that  all  types  of  mines 
averaged  50.86  reportable  injuries  per 
million  hours  worked,  or  an  increase  of 
14  percent  over  1941.  Severity  rates  in 
1942  averaged  10.52  days  disability  per 
1,000  hours  worked,  representing  an  in¬ 
crease  of  8  percent  from  1941.  Net  in¬ 
crease  in  frequency  since  1926  was  21  per¬ 
cent,  or  one-third  of  the  average  for  all 
industries.  Severity  rates,  in  contrast, 
have  increased  steadily,  the  1942  average 
being  about  double  the  1926  rate,  which 
compares  with  a  net  reduction  of  51  per¬ 
cent  for  all  industries.  Table  II  gives  in¬ 
jury  rates  and  severity  of  injuries  experi¬ 
enced  in  the  different  types  of  mines  in 
1942. 

Large  mines,  with  about  48.83  for  fre¬ 
quency  and  9.88  for  severity,  had  the  low¬ 


est  1942  injury  rates.  As  in  past  years, 
coal  mines  had  the  highest  injury  rates. 
Gold  and  silver  mines  have  highest  fre¬ 
quency  rates  among  underground  mines, 
averaging  121.0  for  1940  and  1941.  The 
mining  industry  frequency  rate  for  1942 
of  50.86  was  three  times  the  average  for 
all  industries,  and  the  severity  rate  of 
10.52  was  seven  times  the  general  aver¬ 
age.  Frequency  rates  for  large,  medium- 
size,  and  small  mines  in  1942  were  48.83, 
49.36,  and  70.31,  and  severity  rates  9.88, 
10.51,  and  15.33,  indicating  clearly  that 
small  mines  had  the  worst  accident  ex¬ 
perience.  The  1941-42  changes  in  fre¬ 
quency  and  severity  for  small  mines  were 
33  and  118  percent.  Underground  workers 
had  an  average  frequency  rate  of  87.90 
and  an  average  fatality  rate  of  1.67.  Fre¬ 
quent  and  severe  accidents  in  coal  mines, 
particularly  anthracite,  and  gold  and  sil¬ 
ver  mines,  account  for  these  high  rates. 
Iron  mines  had  the  lowest  frequency,  the 
average  being  32.11.  In  the  matter  of  all 
injuries,  iron  mines  were  safer  than  the 
average  open  pit  mine  or  surface  oper¬ 
ation. 

Cement  Industry 

Data  contained  in  the  Council’s  report 
on  the  cement  industry  were  based  on  in¬ 
formation  received  from  131  plants.  Av¬ 
erage  frequency  rate  was  7.59  reportable 
injuries  per  million  hours  worked,  and 
the  average  severity  rate  was  5.11  days 
disability  per  1,000  hours  worked.  Both 
rates  have  increased  sharply  in  compari¬ 
son  with  1941  figures,  amounting  to  30 
percent  for  frequency  and  136  percent  for 
severity.  The  latter  figure  was  adversely 
affected  by  one  explosion  in  which  28  men 
were  kill^.  Net  gains  in  both  rates  since 
1926  were  reduc^  to  68  percent  for  fre¬ 


quency,  and  22  percent  for  severity  by  the 
unfavorable  1942  experience.  As  in  1941, 
medium-size  plants  had  the  lowest  injury 
rates,  averaging  5.52  for  frequency  and 
2.03  for  severity.  The  death  ratio  of  1:14 
was  high  in  comparison  with  1:101  for 
all  industries.  Frequency  rates  for  large, 
medium-size,  and  small  operations  were 
6.86,  6.77,  and  11.26;  and  the  severity 
rates,  7.39,  2.52,  and  2.45,  showing  that 
medium-size  plants  were  the  safest. 

Quarrying 

The  1942  experience  of  the  quarry  in¬ 
dustry  was  based  on  records  of  150  quar¬ 
ries.  Tlie  Council’s  report  states  that  fre¬ 
quency  rates  averag^  21.46  reportable 
injuries  per  million  hours  worked,  and 
the  average  severity  rate  was  3.42  days 
disability  per  1,000  hours  worked.  In¬ 
crease  in  frequency  from  1941  was  27  per¬ 
cent;  comparing  unfavorably  with  a  re¬ 
duction  of  2  percent  for  all  industries; 
the  improvement  in  severity  was  9  per¬ 
cent  in  comparison  with  an  average  in¬ 
crease  of  3  percent  for  all  industries.  Net 
reductions  of  65  percent  for  frequency 
and  54  percent  for  severity  since  1926 
approximate  the  improvement  in  the  av¬ 
erage  rates  for  all  industries.  Small  quar¬ 
ries  had  the  most  adverse  experience  in 
comparison  with  1941,  with  both  ratos 
almost  doubling.  Death  rate  was  1  in  46. 
The  1942  frequency  rates  for  large,  n  e- 
dium-size,  and  small  quarries  were  22..j3, 
19.12,  and  18.84,  and  the  severity  rates 
3.38,  2.45,  and  6.13.  Small  quarries  had 
the  lowest  frequency  rate  and  the  high  st 
severity  rate.  Most  injuries  were  caused 
by  workers  striking  against,  or  being 
struck  by,  rocks,  and  the  outstanding 
cause  for  accidents  was  unsafe  planning, 
layout,  and  methods  of  doing  work. 
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Complications 


By  ^U/C0^C4Ujf  Responsibility 


The  variety  and  complexity  of  equipment 
required  for  modem  ore  benefication  make 
proper  correlation  of  that  equipment  of  para¬ 
mount  importance  in  the  design  of  your  plant. 

Only  by  placing  complete  responsibility  in  one 
organization  can  all  phases  of  plant  design,  con¬ 
struction,  selection,  procurement  and  installation 
of  equipment  be  coordinated  for  greatest  efficiency. 

Under  the  McKee  Method  of  Undivided  Respon¬ 


sibility  all  functions  necessary  for  the  com¬ 
pletion  of  your  project  are  performed  within 
one  organization. 

The  seasoned  engineering  ability,  experienced, 
adequate  personnel  and  the  past  performance 
record  of  Arthur  G.  McKee  &  Company  assure 
you  a  plant  correctly  designed  and  properly 
ecpiipped  to  produce  the  desired  results  at  low¬ 
est  operating  cost. 


★  Smjimits  anJ ★ 

2300  CHESTER  AVENUE  •  CLEVELAND,  OHIO 


ROCKEFELLER  FI^AZA 
NEW  YORK,  N.  Y 


COMMERCE  BUILDING 
HOUSTON,  TEXAS 


holdings.  0.  H.  Griggs  is  general  man¬ 
ager. 

►  Bruce  McDonnell  and  associates  are 
continuing  development  work  at  the 
Engels  copper  mine  in  Plumas  County, 
preparatory  to  production.  The  property 
at  one  time  was  California’s  leading  cop¬ 
per  producer,  and  contained  a  large 
concentrator. 


their  holdings  in  the  Nelson  Point  dis¬ 
trict,  and  Sundown  Mining  Co.,  James 
Malone,  general  manager,  is  maintaining 
steady  production  of  chrome  from  the 
Cattle  Springs  property.  The  company 
has  also  leased  the  White  Pine  chrome 
mine  in  the  Rock  Creek  district.  In  the 
Crescent  Mills  district.  Western  Man¬ 
ganese  Mines  is  producing  manganese 


CALIFORNIA 


Newton  Copper  Mine 
Now  Shipping  Ore 


Amador  tungsten  mine  nearly  completes 
shaft  reconditioning  —  Pioneer  Project 
Mines  to  resume  hydraulic  operations 


►  Several  carloads  of  ore  are  now  shipped 
each  week  from  the  Newton  copper  mine 
operated  by  Winston  Copper  Co.  near 
Jackson,  Amador  County.  The  prop¬ 
erty  first  was  leased  from  F.  Dufrane 
by  J.  H.  Lester,  who  conducted  rehabili¬ 
tation  and  development  work  until  it 
was  taken  over  by  Winston  Copper  a  few 
months  ago.  Some  diamond  drill  work 
was  done  by  the  U.  S.  Bureau  of  Mines 
during  this  period.  Operations  are  di¬ 
rected  by  Hal  M.  Lewers,  formerly  super¬ 
intendent  of  the  Plymouth  Tailings  Divi¬ 
sion  of  Argonaut  Mining  Co.,  and  25  men 
are  employed  on  two  shifts,  with  more 
being  sought  to  expand  activities. 

►  Reconditioning  of  the  250-ft.  shaft  at 
the  Amador  gold-tungsten  property  south 
of  Grass  Valley,  Nevada  County,  is  near¬ 
ing  completion,  and  preparations  are  be¬ 
ing  made  to  develop  laterally  some  of  the 
known  orebodies.  The  mine  is  operated 
under  a  lease  agreement  from  D.  W. 
-Toln'son  and  associates  by  E.  S.  Arm¬ 
strong  of  Los  Angeles. 

►  A  oO-ton  milling  plant  has  been  placed 
in  operation  recently  at  the  Strawberry 
tungsten  mine  on  Granite  Creek  in  Ma¬ 
dera  County.  The  property  is  managed 
by  James  C.  Perkins,  and  W.  B.  Lenhart 
is  in  charge  of  the  new.  mill. 

►  Pioneer  Project  Mines  is  reported  to 
be  planning  early  resumption  of  hy¬ 
draulic  mining  at  its  property  in  the 
Grass  Flat  District  near  La  Porte, 
Plumas  County.  The  company  has  been 
granted  a  permit  by  WPB,  provided  the 
employees  cannot  be  used  in  essential 
war  work  because  of  age,  physical  handi¬ 
caps,  or  other  reasons.  Permit  is  sub¬ 
ject  to  cancellation  on  60  days’  notice, 
and  no  critical  materials  may  be  used 
other  than  those  already  in  possession 
of  the  operators,  or  available  used.  A 
good  yardage  of  gold-bearing  gravel  is 
available  for  mining. 

►  Eric  Enlund  of  Forest,  Sierra  County, 
is  reopening  the  tunnel  of  the  Mugwump 
drift  gravel  mine  preparatory  to  explo¬ 
ration  of  a  gravel  channel  worked  in  the 
early  nineties.  The  mine  is  developed 
by  a  1,700-ft.  tunnel  and  a  235-ft.  under¬ 
ground  shaft.  About  200  ft.  of  the 
tunnel  have  been  cleared  so  far. 


Wide  World  Photo 

Beryl  crystals  exposed  in  a  pegmatite  dike  near  Acworth.  N.  H..  are 
examined  by  the  men  responsible  lor  their  discovery,  who  are  (left  to 
right)  T.  B.  Holmes,  mining  engineer;  Paul  Balia.  U.  S.  Bureau  of  Mines; 
and  Philip  B.  Verplanck.  mining  engineer 


Zinc-Lead  Co.  and  is  developing  scheelite 
near  the  Nevada-Massachusetts  proper¬ 
ties  in  Pershing  County,  but  whether 
the  two  Nevada  projects  are  Callahan 
enterprises  has  not  been  indicated.  The 
Mount  Hope  mine,  developed  by  some 
3500  ft.  of  tunnels  and  shafts,  is  leased 
from  the  Columbia  Steel  Co.,  wholly- 
owned  subsidiary  of  U.  S.  Steel. 

►  Directors  of  Pershing  Quicksilver  Co., 
operating  cinnabar  mines  with  50-ton 
Gould  rotary  furnace  and  85-ton  Nichols- 
Herreshoff  furnace  in  the  Relief  district, 

►  At  an  isolated  point  in  western  Lin-  Pershing  County,  lately  elected  L.  J. 

coin  County  the  Groom  lead  mine,  pro-  Hench  of  Chicago  president.  Archibald 

ductive  in  the  early  nineties,  is  operated  Livingston  of  Lovelock  is  secretary  and 
by  International  Mining  Corp.  of  New  agent  for  the  First  National  Bank  of 
York,  with  60-ton  flotation  mill  recover-  Chicago,  which  controls  the  corporation, 
ing  some  gold  and  silver  in  addition  to 

lead.  Concentrate  is  trucked  under  con-  ►  Drilling  by  the  U.  S.  Bureau  of  Mines 

tract  by  Thayer  Harp  90  miles  to  the  is  in  progress  on  property  of  Tungsten 

rail  point  at  Caliente.  Labor  shortage  Metals  Corp.  in  the  Minerva  district, 

has  curtailed  output,  and  quarters  for  45  miles  southeast  of  Ely,  White  Pine 

20  more  miners  have  been  completed.  County,  with  the  purpose  of  drilling 

The  mill  is  powered  by  Caterpillar  eight  or  nine  holes  to  maximum  depth 

Diesels.  of  500  ft.  George  B.  Thatcher,  Reno, 

is  president  of  the  company  which,  with 

►  The  Mount  Hope  zinc-cadmium-lead  125-ton  concentrator  of  advanced  design, 

mine,  20  miles  north  of  Eureka,  is  being  was  for  several  years  the  second  largest 

reopened  by  Leverett  Davis  Mining  Engi-  producer  of  tungsten  in  Nevada, 

neers  of  Boise,  Idaho,  under  direction  of 

Major  Leverett  Davis,  with  J.  C.  Dunn  ►Directors  of  the  lately-reorganized 
of  Eureka  in  charge.  The  U.  S.  Bureau  Combined  Metals  Reduction  Co.,  90-per- 
►  Production  of  asbestos,  chromite,  and  of  Mines  has  made  provision  for  3500  cent  ownership  of  which  was  purchased 

manganese  continues  in  Plumas  County.  ft.  of  core  drilling  along  the  strike  of  lately  by  New  York  interests  from  the 

High-grade  asbestos  is  being  shipped  by  the  ore-channel.  Major  Davis  has  long  National  Lead  Co.,  have  held  an  or- 

G.  Matson  and  F.  W’ickstrom  from  been  manager  of  mines  for  the  Callahan  ganization  meeting  at  Salt  Lake  City 


NEVADA 


Plan  to  Reopen 
Mount  Hope  Mine 

U.  S.  B.  M.  drilling  in  the  Minerva  dis¬ 
trict  —  Combined  Metals  mill  expansion 
authorized  —  Cinnabar  found  at  Ralston 
mine  near  Goldfield 


►  W.  C.  Donaldson  is  reported  to  have 
resumed  development  work  at  the  old 
Ford  copper  mine  near  Georgetown,  El 
Dorado  County.  The  property  was 
worked  80  years  ago,  and  is  opened  by 
a  shallow  shaft  and  several  tunnels. 
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MINE  SAFETY  APPLIANCES  CO 


BRADDOCK,  THOMAS  AND  MEADE  STREETS 
PITTSBURGH,  PA.  ^ 


LECTRIC  CAP  LAMPS 


SKULLGARDS 


IN  THE  WAR-ESSENTIAL  OPERATIONS 
OF  EAGLE-PICHER  MINING 
and  SMELTING  COMPANY 


Edison  Electric  Cap  Lamps,  with  the  exclusive  Edison  steel- 
alkaline  battery,  speed  tonnage  production  for  this  front-rank 
lead  producer.  The  Edison  Lamp’s  brilliant,  more  elective  light 
dependably  serves  Eagle-Picher  miners  every  hour  of  every  shift 
— just  as  this  famous  lamp’s  performance  speeds  the  job  for  half 
a  million  mining  production  soldiers  throughout  the  Allied  world. 

Companion  to  the  Edison  Cap  Lamp  is  M.S.A.’s  sturdy  Skullgard 
— lightweight,  durable,  proved  protection  against  mining  head 
hazards:  Let  us  arrange  a  practical  demonstration  in  your  oper¬ 
ations — soon! 


' ) 


/ 


I, 


I, 


and,  with  WPB  approval,  have  author¬ 
ized  enlargement  of  the  company’s  Casel- 
toE  selective-flotation  mill  near  Pioche 
from  its  present  rated  15,000  tons  to 
24,000  tons  per  month.  The  plant  has 
been  treating  600  tons  per  day  in  late 
months.  It  was  estimated  the  capacity 
increase  will  raise  zinc  production  by 
2,000,000  lb.  monthly.  Edward  H. 
Snyder  was  elected  president  and  man¬ 
ager,  LaAvrence  K.  Requa  vice-president, 
with  S.  M.  Greer,  W.  E.  Hope,  and 
George  W.  Snyder,  additional  directors, 
and  L.  G.  Thomas,  Pioche,  resident  agent 
in  Nevada.  No  statement  was  issued  in 
connection  with  reported  plans  for  con¬ 
struction  of  a  $3,000,000  plant  to  treat 
.-Icfw-grade  manganese-zinc  ore. 


►  Cinnabar  of  good  furnace  grade  has 
been  developed  at  three  points  on  the 
Ralston  mine  near  Cuprite,  11  miles 
south  of  Goldfield,  by  Ernest  A.  Moross 
of  Goldfield,  who  secured  an  RFC  de¬ 
velopment  loan  in  March.  He  has 
applied  for  a  Class  A  loan  and  Albert  J. 
Jones,  RFC  examining  engineer,  has 
lately  completed  a  report  for  the  Wash¬ 
ington  office.  Some  months  ago  William 
C.  Durant,  former  head  of  General 
Motors  Corp.,  with  whom  Moross  was 
formerly  associated,  visited  the  Ralston 
property  and  was  preparing  to  finance 
its  operation  when  he  was  taken  ill  and 
confined  to  a  hospital  for  some  time. 
Lately  he  has  indicated  his  purpose  to 
take  an  active  interest  in  the  enterprise. 


►  West  Coast  Mines  Inc.,  with  gold- 
silver-lead  property  and  150-ton  flota¬ 
tion  mill  at  Barrett  Springs,  Humboldt 
County,  closed  down  for  nearly  a  year,  is 
developing  a  lead-zinc  prospect  in  the 
Sonoma  range,  six  miles  south  of  Win- 
nemucca.  W.  J.  Kamenzind,  manager, 
is  driving  a  tunnel  in  new  ground. 


►  In  surface  stripping  for  an  open  pit 
operation  near  the  Emma  Nevada  shaft 
of  Cons.  Coppermines  Corp.  at  Kimberly, 
White  Pine  County,  waste  material  is 
moved  by  scrapers  and  trucks  a  few 
hundred  feet  and  dumped  into  a  huge 
cavity  created  by  subsidence  of  ground  in 
an  area  that  has  been  mined  underground 
by  the  caving  method.  C.  I.  Cook,  man¬ 
ager,  says  that  this  ground  is  still  mov¬ 
ing  and  opening  larger  cavities  to  be 
filled  with  overburden  from  the  new  pit. 


►  Treating  normally  70  tons  of  scheelite 
per  day  from  its  underground  mine, 
Lincoln  Mines  Inc.,  operating  near  Hiko, 
western  Lincoln  County,  has  been  hamp¬ 
ered  by  labor  shortage,  but  N.  J.  Knick¬ 
erbocker  of  Hiko,  superintendent,  reports 
the  resumption  of  concentrate  shipments 
by  trucks  to  Caliente  and  provision  has 
been  made  to  house  additional  miners. 
K.  L.  Erickson  is  mill  superintendent. 


Sand  and  rock  overburden  are  removed  in  this  manner  from  the  man¬ 
ganese  deposit  in  southern  Nevada  now  being  worked  by  Manganese 
Ore  Co.,  a  subsidiary  of  M.  A.  Hanna  Co.  of  Cleveland 


UTAH 


Strike  Again  Interrupts 
Utah  Copper  Output 


Tax  assessments  still  being  made  against 
companies  working  with  leasers— Chief 
Consolidated  increasing  lead-zinc  output 


►  A  strike  of  200  shop  employees  of  the 
Bingham  and  Garfield  Railway  at  Magna 
Oct.  14-15  halted  copper  production  for 
27  hours  at  the  Utah  Copper  mine  and 
concentrating  plants.  On  assurance  that 
Utah  Copper  Co.  would  resume  contract 
negotiations  with  the  local.  No.  155, 
Federated  Shop  Crafts  (AFL),  the  em¬ 
ployees  returned  to  work.  Other  em¬ 
ployees  working  in  the  Magna  mills, 
employees  working  for  the  Utah  Con¬ 
struction  Co.,  and  sub-contractors  on  the 
construction  of  a  $12,000,000  power 
plant  for  Utah  Copper  Co.,  who  had 
walked  out  in  sympathy  with  the  shop 
workers,  also  returned  to  work  on  Oct  15. 


the  fact  that  pay  roll  tax  assessments  are 
still  being  levied  by  the  U.  S.  Govern¬ 
ment  against  mining  companies  as  em¬ 
ployers,  and  claims  for  tax  refunds  are 
being  denied.  This  development  comeg 
after  the  Utah  State  Legislature  in  itg 
last  session  amended  the  state  statutes 
defining  lessors  as  independent  contract¬ 
ors  and  not  employees.  Soon  after.  Com¬ 
bined  Metals  Reduction  Co.  won  a  dis¬ 
trict  court  decision  that  held  lessors 
were  independent  contractors  and  award¬ 
ing  the  company  a  judgment  for  taxes 
paid  in.  Later,  the  U.  S.  Treasury  De¬ 
partment  announced  that,  with  the  De¬ 
partment  of  Justice,  it  had  not  decided 
to  appeal  the  decision  to  the  U.  S. 
Supreme  Court.  Preparations  were  made 
to  resume  leasing  but  these  were  held 
back  when  assessments  for  taxes  con¬ 
tinued  to  be  made  and  claims  for  re¬ 
funds  were  denied.  " 

Senator  Abe  Murdock  receintly  in¬ 
formed  A.  S.  Brown,  chairman  of  the 
State  department  of  publicity  and  in¬ 
dustrial  development,  that  he  was  hoi)e- 
ful  of  persuading  the  Social  Security 
Board  to  reexamine  the,  issue. 


►  The  National  Railway  Mediation 
Board  at  Washington,  D.  C.  ordered 
workmen  to  return  to  their  jobs  imme¬ 
diately  and  told  the  company  to  deal 
with  the  AFL  unions  which  the  Board 
])reviou8ly  had  certified  as  representa¬ 
tives  of  the  employees  under  the  railway 
act.  The  company  agreed  to  recognition 
of  the  AFL  as  bargaining  agent ;  to  allow 
the  return  of  men  to  jobs  without  preju¬ 
dice;  and  not  to  dock  the  men  for  loss 
of  time  suffered  by  the  walkout. 


►  Cinnabar  claims  near  Tuscarora,  Elko 
County,  have  been  acquired  under  lease 
and  option  by  the  Cordero  Mining  Co., 
according  to  D.  Ford  McCormick,  man¬ 
ager  for  tne  company,  which  for  some 
time  has  been  the  largest  Nevada  pro¬ 
ducer  of  mercury  from  its  open-cut 
mine  and  125-ton  furnace  plant  near 
McDermitt,  northern  Humboldt  County. 


►  E.  W.  Engelmann,  superintendent  of 
mills,  announced  negotiations  would  be 
resumed  with  AFL  representatives  Oct. 
18.  Members  of  the  shop  crafts  walked 
from  their  jobs  October  14  in  the  climax 
of  a  jurisdictional  dispute  which  the  cop¬ 
per  company  contend^  should  be  settled 
with  an  election  to  determine  whether 
the  AFL  or  the  Mine,  Mill  and  Smelter 
Workers  Union  (CIO)  should  be  the 
bargaining  agent. 


►  Western  nonferrous  metal  mines  are 
performing  a  valiant  service  for  the 
United  States  and  its  allies  by  producing 
metal  at  the  present  volume,  Janies 
Douglas,  director  of  the  zinc  division  of 
the  WPB  told  zinc  producers  at  a  recent 
meeting  in  Salt  Lake  City.  WPB,  Jlr. 
Douglas  said,  does  not  now  favor  de¬ 
velopment  of  additional  sub-marginal 
mines  because  this  would  tend  to  drain 
labor  from  existing  mines.  Continued 
operation  of  all  presently  operating 
mines  is  favored,  said  Mr.  Douglas,  and 
every  assistance  will  be  given,  through 
continuance  of  premium  prices,  to  main¬ 
tain  production. 


►  New  Cashin  mines,  operating  in  Colo¬ 
rado  just  across  the  Utah  line  from  La- 
Sal,  is  shipping  25  tons  daily  pf  copper 
siliceous  ore  to  the  Garfield  smelter  of 
American  Smelting  and  Refining  Co., 
according  to  George  H.  Ryan,  engineer  in 
charge. 


►  Resumption  of  mine  leasing  in  Utah 
apparently  is  bogged  down  again  through 


►  Gradually  increasing  tonnages  oi  zinc- 
lead  ore  are  being  shipped  ^fom  the 
Chief  Consolidated  mine  at  Eurek*a.  Dur¬ 
ing  September  J 5, JjdO'  tons  was  shipj'cd. 
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STEEL— In  Ryerson  Stock 

for  Immediate  Shipment 

Your  nearby  Ryerson  Steel-Service  plant  carries  every  kind  of  steel  in 
stock . . .  bars,  plates,  shapes,  sheets,  hot  rolled,  cold  finished,  carbon, 
alloy  and  stainless,  etc. 

Our  engineers  and  metallurgists  will  be  glad  to  work  with  you  on  any 
problem  of  steel  supply,  application  or  fabrication.  Call  Ryerson  first . . . 
whether  for  day  to  day  requirements  or  an  emergency  rush  order. 

In  case  you  have  not  yet  received  one,  we  will  be  glad  to  send  you  the 
current  Ryerson  Stock  List.  Other  Ryerson  service  literature  is  also 
available  on  request. 

JOSEPH  T.  RYERSON  &  SON,  INC. 

Plants  at:  Chicago,  Milwaukee,  St.  Louis,  Cincinnati,  Detroit, 

Cleveland,  BufFalo,  Boston,  Philadelphia,  Jersey  City 


RYERSON  STEEL-SERVICE 


SIMPLER 

Line  of  Pcickin9is 


There  is  no  confusing  multiplicity  of 
style  numbers  in  the  G-T  line  of 
Packings.  Eighty  years  of  manufac¬ 
turing  experience  have  taught  us 
that  a  few  types  are  sufficient  to 
provide  an  efficient  packing  for 
every  need. 

When  you  standardize  on  G-T 
Packings/  you  gain  SIMPLICITY  . . . 
of  selection  ...  of  purchasing  .  .  . 
of  warehousing  ...  of  application. 

Simplicity  is  but  one  of  the 
many  important  advantages  of 
PALMETTO  and  other  G-T  Pack¬ 
ings.  In  the  panel  at  the  left  are 
listed  features  that  make  these 
packings  stay  soft  .  .  .  protect  rods, 
shafts  and  stems  .  .  .  improve  the 
service  of  packed  apparatus  .  .  . 
reduce  annual  packing  costs. 

GREENE,  TWEED  &  CO. 

Bronx  Blvd.  at  238  St.,  Now  York  66,  N.  Y. 


8  REASONS 

for  the  Superiority 
of  G-T  Packinifs 

1.  SIMPLE  UNE  .  .  .  makes 
correct  selection  easy 

2.  COMPLETE  LINE  ...  an 
exactly  suitable  type  ior 
every  service 

3.  SELF  LUBRICATING  .  .  . 
each  individual  strand 
saturated  with  lubricant 

4.  SPECIAL  LUBRICANTS . . . 
lubricant  ior  eoch  service 

.  specially  compounded  in 
our  own  plant 

5.  SELECTED  YARNS  .  .  . 
provide  tensile  strength 
ond  resist  high  tempera¬ 
ture 

6.  CONSTRUCTION  ...  as¬ 
sures  maximum  endur¬ 
ance.  longest  liie.  lowest 
friction 

7.  EXPERIENCE  . . .  SOyears 
of  manuiocturing  experi¬ 
ence. 

S.  PERFORMANCE  .  .  . 

proven  in  thousands  oi 
plants  oi  every  type 


yiCTORY 


BUY 

UNITED 

6TATBB 

,WAR 

BONDS 

AND 

STAMPS 


PALMETTO  for  steam,  hot  water,  air.  PALCO 
for  water.  PELRO  for  oifs.CUTNO  for  alkalis. 
SUPERCUTNO  for  acids.  KLERO  for  foods, 
etc.  PALMETTO  SUPERSHEAT  PACKINGS 


G-T 


/ielf- Ut^ticaUng^ 

PACKINGS 


►UTAH 


The  water,  now  well  below  the  2,000-ft. 
level,  is  being  lowered  rapidly  by  addi¬ 
tional  pumping  equipment. 

►  Howell  Mining  Co.  has  shipped  several 
carloads  of  ore  from  the  Globe  property, 
American  Fork  Canyon.  H.  E.  Havenor 
is  managing  operations. 


COLORADO 


Vanadium  Output  Can 
Meet  U.  S.  Requirements 

Shenandoah  Dives  revises  flotation  unif — 
U.  S.  B.  M.  to  explore  three  Colorado  min¬ 
eral  areas — Monte  Cristo  mine  in  produc¬ 
tion 

^  Shenandoah  Dives  Mining  Co.  is  in¬ 
stalling  six  large  flotation  cells  to  replace 
twenty  small  cells,  and  will  use  part 
or  all  of  another  twenty  of  the  old  small 
cells  for  special  treatment  of  oxidized 
minerals  not  amenable  to  present  milling 
practice.  A.  J.'  Yahn  is  mill  superin¬ 
tendent.  The  company  will  continue  to 
operate  the  Silver  Lake-Iowa  ground  of 
American  Smelting  and  Refining  Co.  for 
fifteen  years,  dividing  the  profits  after 
1943.  Charles  Chase,  general  manager, 
opened  ore  on  the  1700-ft.  level  of  the 
Terrible  claim  over  a  year  ago. 

►  It  was  erroneously  stated  in  the  Col¬ 
orado  news  for  October  that  the  Gilman 
property  of  New  Jersey  Zinc  Co.  had  re¬ 
ported  a  profit  of  a  million  and  three 
quarters  for  the  quarter  ending  June  30, 
1943.  This  amount  is  actually  the  net 
income  for  the  entire  New  Jersey  Zinc 
Co.  for  that  period. 

►  The  Monte  Cristo  property  situated 
high  on  the  mountainside  north  of 
Hoosier  Pass,  with  its  workings  at  10,000 
ft.  and  10,700  ft.,  was  originally  worked 
in  the  early  Seventies,  and  is  now  yield¬ 
ing  large  tonnages  of  zinc  and  lead. 
Operated  by  Golden  Cycle  Corp.,  the 
upper  working  yields  ore  high  in  zinc, 
which  is  broken  with  jack  hammers 
and  loaded  by  a  power  shovel  into 
trucks.  It  is  then  trucked  to  Buena 
Vista,  and  sent  from  there  by  rail  to 
the  mill  at  Colorado  Springs.  Merrill 
Shoup  is  president  of  Golden  Cycle 
Corp.,  A.  H.  Bebee,  vice  president,  is  in 
charge  of  mining  operations,  and  Max 
Bowen  is  in  charge  of  the  mill. 

►  E.  W.  Creel,  operating  the  Mickey 
Breen  mine  at  Ouray,  has  recently 
opened  a  new  vein  of  high  grade  lead 
ore.  The  streak  is  15  to  18  in.  wide 
for  the  exposed  30  ft.,  with  3  to  4  ft. 
of  excellent  milling  ore  at  each  end. 
Creel,  who  is  now  constructing  a  tram  to 
carry  ore  to  the  road,  has  been  develop¬ 
ing  this  property  for  several  years. 

►  Vanadium-bearing  ores,  in  the  region 
where  Colorado,  New  Mexico,  Arizona, 
and  Utah  join,  were  first  mined  ex¬ 
tensively  during  the  first  World  War  for 
their  radium  content,  but  after  the  war 
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WHY  THIS  MACHINE  WILL 
CUT  DRILLING  COSTS  - 


EVERETT,  MASS 


tlie  only  mines  that  operated  regularly 
were  those  of  Vanadium  Corp.  of  America 
aiid  U.  S.  Vanadium  Corp.,  under  the 
direction  of  Robert  Stirling  and  Blair 
Biirwell,  respectively.  These  two  com- 
pimies  co-operated  with  Metals  Reserve 
Co.,  the  U.  S.  Geological  Survey,  the 
U  S.  Bureau  of  Mines,  the  Bureau  of 
Public  Roads  and  the  Federal  Grazing 
Division  to  such  an  extent  that  today, 
eight  mills  are  operating  in  this  area, 
2,r>00  men  are  employed  and  this  four- 
state  region  can  now  supply  the  entire 
domestic  steel  industry  with  vanadium 
in  1943.  The  U.  S.  Vanadium  Corp.  mill 
built  in  1936  at  Uravan  west  of  Mont¬ 
rose,  is  the  largest  plant,  and  its  capacity 
has  been  increased  several  times.  Next 
in  size  is  the  vanadium  plant  of  the  same 
company  at  Rifle.  Vanadium  Corp.,  of 
America  operates  its  own  plant  at 
Naturita,  under  the  supervision  of  Ralph 
Blitz,  and  a  large  mill  at  Monticello, 
Utah,  for  Defease  Plant  Corp.  Ore  buy¬ 
ing  and  ore  purchasing  stations  have 
been  set  up  throughout  the  district. 

►  F.  A.  Sitton,  president  of  Montezuma 
Mines  Co.,  a  vanadium  and  uranium  pro¬ 
ducer  on  the  Utah  side,  has  started  pro¬ 
duction  from  the  Mike  O’Neill  vanadium 
claims  in  Dolores  County  near  Dove 
Creek.  Six  claims  have  been  opened, 
with  development  work  progressing 
satisfactorily.  Ore  is  trucked  to  the 


LOW 

FIRST 

COST 


Highly  portobh 
easy  to  shift. 


Easy,  comiort- 
able,  clean  to 
work. 


Wheel  truing  de¬ 
vice  easily  and 
positively  ad- 
Justed  to  any 
angle;  visible 
and  accessible  at 
all  times. 


Has  18"  wheel; 
S  h.p.  motor;  on 
gas  engine.  Gas 
motor  at  rear, 
away  from  op¬ 
erator. 


This  Blount  tool,  like  all  the  others,  was  designed  for 
the  work  it  has  to  do,  the  conditions  imder  which  it  must 
operate.  It  will  give  better,  faster  production  because  it 
is  easier  to  operate.  Its  LOW  FIRST  COST  is  a  feature 
that  appeals  to  users — a  fine  investment  protected  by  the 
Blount  reputation  for  dependable  equipment. 


tungsten  ore  at  Dillon.  Government 
scouts  are  making  ultra-violet  ray  tests, 
after  which  Fisher  intends  opening  the 
property  which  extends  on  both  sides  of 
the  mountain.  ~ 


Tungsten  ore  specimens 
are  on  exhibit  at  Ed  Riley’s  cabin. 

►  E.  P.  Chapman  Jr.,  of  Metals  Reserve 
Co.  at  Salida,  is  now  ready  to  purchase 
molybdenum  concentrates  if  they  contain 
80  percent  MoS^.  He  will  also  buy  co- 
lunibite  and  tantalite  ore  if  available. 
These  rare  minerals,  which  often 


3  MORE  BEiOUNT  COST  CCTTERS 


Each  of  these  Blount  Units  is  specially  designed  and  built  for 
the  type  of  work  it  is  to  do. 


occur 

in  pegmatite  dikes  are  worth  up  to  $2.25 
per  lb. 

►  Having  interested  Kramer  Mines  Inc. 
of  Salida  in  the  Baker  fluorspar  mines. 


Both  the  "BIG  B"  and  the  Shank  Grinder  are  made  for  gas  or 
electric  drive  in  2,  3.  and  5  HP  with  12",  14"  and  18"  wheels 
respectively. 


•  Bulletins 


Write  for  Blount  Bulletins  illus¬ 
trating  and  describing  and  sup¬ 
plying  specifications  on  all 
Blount  products.  Let  us  help  you 
solve  your  bit  grinding  problems. 


road  right-of-way.  The  company  has  a 
mill  at  one  of  the  mines,  and  plans  to 
erect  a  mill  in  North  Park  to  take  care 
of  ore  in  that  section. 

►  John  Hamm  Mining  and  Milling  Ltd. 
and  Resurrection  Mining  Co.  of  Leadville, 
together  with  Minnesota  Mines  Inc., 
Clear  Creek  County,  and  Rico  Argentine 
Mining  Co.,  Dolores  County,  produced 
over  11,000  long  tons  of  pyrite  in  1942 
to  help  attain  the  third  successive  new 
record  of  production  in  the  United 
States.  Most  of  the  output  was  classi¬ 
fied  as  fines,  largely  from  flotation  con¬ 
centrates,  with  a  smaller  amount  of 
lump. 

►  H.  V.  George  is  shipping  ore  steadily 


B"  Detachable 
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Are  DOING  a  Big 

Job  these  days  by  getting 
the  most  from  ‘ 

STRATEGIC 

MINERALS 

• 

If  you  are  not  working 
PAN'AMERICAN 
JIGS  in  the  vital  job 
of  producing  more  for 
the  War  Effort  we  sug' 
gest  that  you  inquire  by 
letter  or  cable  as  to  how 
you  may  raise  your  out' 
put  of  these  valuable 
minerals  with  PAN' 
AMERICAN  JIGS. 

You  will  receive  an  im' 
mediate  reply. 


PAN-AMERICAN 
ENGINEERING  CO. 


620  PARKER  STREET 
BERKELEY  2,  CALIFORNIA,  U.S.A. 

CABLE  ADDRESSi  "PANCO” 

#  Design,  Metallurgical  Testing  and  Field 
Consulting  Service;  Manufacturers  of 
Mill  and  Placer  Recovery  Equipment 
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Terminus  of  the  once-famous  Argo  tunnel  is  this  mill  building  on  Clear 
Creek  near  Idaho  Springs.  Colo.  The  five-mile  bore  was  driven  to  provide 
easier  outlet  for  the  gold  ore  of  Central  City 


►COLORADO 


to  the  Huntington  mill,  from  the  14th, 
6th,  and  9th  levels  of  the  Stevens  mine  at 
Georgetown.  The  ores  are  shipped  to 
three  mills,  namely;  the  Huntington,  the 
Golden  Cycle,  and  the  Clear  Creek  Gilpin 
mill  at  Dumont. 

►  B.  F.  Howell,  leasing  the  Little  Cor¬ 
poral  mine  on  Gibson  Hill,  Breckenridge, 
is  producing  eome  5  to  19-oz.  gold  ore. 
Little  Corporal  ore  is  being  milled  at  the 
Jumbo  mill,  which  is  one  of  the  most 
complete  mills  in  the  district.  Mr.  How¬ 
ell,  having  installed  a  compressor  at  the 
Little  Corporal  mine,  has  put  the  work¬ 
ings  in  excellent  condition.  Clarence 
Snow  of  Creede  and  Robert  Wetherell  of 
Albuquerque,  New  Mexico,  are  assisting 
Mr.  Howell. 

►  Sam  Huntington,  operating  the  Eagle 
or  Watrous  mill  of  the  Cons.  Smelting 
and  Metals  Corp.  at  Georgetown  on  cus¬ 
tom  ore,  is  receiving  some  fine  lead-zinc 
ore  from  the  Great  Grizzly  Gulgh  prop¬ 
erty.  Under  the  supervision  of  0.  Bar- 
low  Willmarth,  road  construction  and 
building  at  the  mine  are  being  com¬ 
pleted  for  winter  use. 

►  Max  Schott,  president  of  Climax  Mo¬ 
lybdenum  Co.,  announced  the  purchase 
of  $5,000,000  of  Third  War  loan  securi¬ 
ties  by  the  company,  and  that  one  fourth 
of  them  would  be  credited  against  Colo¬ 
rado’s  quota  of  $72,000,000. 

^  Transfer  of  the  Lackawanna  mill  on 
the  slope  of  Kendall  Mountain  near  Sil- 
verton,  has  been  announced  by  George  G. 
Wagner,  Telluride  mine  owner.  Mr.  J.  B. 
Ross  and  associates,  the  new  owners,  also 
have  a  bond  and  lease  on  the  Lackawanna 
mine,  Kendall  mountain.  Plans  have 
been  completed  for  additional  develop¬ 
ment  and  exploration  of  untouched  por¬ 
tions  of  the  vein  system. 

►  Production  of  tungsten  from  Slide 
Mines  Inc.,  has  been  under  way  since 
June,  1942.  Joseph  Rodgers,  general 
manager,  states  all  future  shipments  will 
be  made  to  the  Metals  Reserve  purchas¬ 
ing  agency,  recently  established  at 
Boulder. 

^  A.  J.  Button,  leasing  the  J  umbo  mine 


at  Breckenridge,  is  producing  some  5  and 
0-oz.  gold  ore,  containing  8  oz.  of  silver, 
from  a  small  vein.  Ore  taken  from  the 
Jumbo  at  present  is  said  to  average  $140 
per  ton,  containing  as  much  as  19  percent 
lead  and  40  percent  zinc,  together  with  a 
good  trace  of  scheelite.  The  Jumbo  mill 
treats  a  portion  of  this  ore. 

►  From  the  silver-zinc  ore  discovery  in 
the  Country  Boy  mine  of  Garvie  London 
Co.  at  Breckenridge,  a  shipment  of  18 
tons  has  been  made  to  the  Golden  Cycle 
mill  at  Colorado  Springs.  Samples  taken 
from  the  vein  showed  from  25  to  50  per¬ 
cent  zinc  carrying  1  to  6  oz.  of  silver  per 
ton.  Another  pump  has  been  installed  to 
handle  the  increased  water  from  the  6-ft. 
vein.  Mr.  C.  Lorimer  Colburn  is  con¬ 
sulting  engineer  in  charge. 

►  Twenty-nine  men,  comprising  Strategic 
Metals  Inc.,  have  filed  on  the  571  acres 
of  vermiculite  ground  in  the  Powderhorn 
district.  Most  of  this  land  lies  in  the 
Domingo  mining  district  with  a  small 
part  in  the  White  Earth  section.  Jack 
White  of  Pueblo  is  one  of  the  group. 

►  William  and  Louis  Jessen,  formerly  of 
Aspen,  and  associates  have  formed  a  new 
company  to  lease  the  Lucky  Boy  mine  at 
Marble. 

►  Kurt  A.  Spohr,  manager  of  the  new 
Ore  and  Chemical  Co.  heavy  media  sepa¬ 
ration  plant  at  Leadville,  has  started 
production.  Present  mill  feed  is  coming 
from  the  South  Moyer  dump  in  Cali¬ 
fornia  gulch,  and  the  rough  zinc-lead 
concentrates  from  the  mill  will  be  ship¬ 
ped  to  the  Golden  Cycle  mill  for  sepa¬ 
ration,  while  the  fines,  unsuitable  for 
heavy  media  treatment,  will  be  treated 
at  the  California  Gulch  mill,  where  Mr. 
Harner  is  manager. 

^  The  old  Climax  mine  at  the  head  of 
Cement  Creek  near  Gunnison  is  being 
opened  up  by  Harry  Endner.  Consider¬ 
able  ore  was  shipped  by  pack  train  fiom 
this  property  60  years  ago.  Tunnels  .:!nd 
shafts  caved  in  are  being  opened  up,  and 
the  ore  shoot  has  already  been  uncovered 
in  places.  Early  assays  show  nearly  7 
percent  zinc,  48  percent  lead,  10  percent 
sulphur,  7  percent  iron,  15  oz.  of  silver, 
and  40c  gold  per  ton.  The  vein  goes 
under  a  shoulder  of  Mt.  Tilden  and  is 
part  of  the  Italian  Mountain  mineral 
area.  Over  the  ridge  on  the  head  of 
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Taylor  river  lies  the  Antimony  mine  and 
other  claims  made  famous  in  the  early 
ndning  era  of  Gunnison  county. 

^  Brighton  mine  at  Idaho  Springs,  re¬ 
cently  opened  up  by  Richard  Charles 
King,  president  of  the  Minerals  Reclama¬ 
tion  Service,  is  being  supplied  with  an 
eioctric  power  line  from  the  Public  Serv¬ 
ice  Company  of  Colorado. 

►  Thirteen  tons  of  ore  concentrates  were 
shipped  from  the  Ute  and  Ulay  mine,  the 
last  week  in  August. 

►  Approximately  200  car  loads  of  man¬ 
ganese  ore,  similar  to  that  produced  in 
Box  Canyon  Park  under  the  direction  of 
Bob  Wilfley,  is  in  sight  in  the  property 
recently  opened  by  George  and  Emmett 
Baumgardner,  in  San  Juan  county.  They 
have  already  shipped  one  carload. 

►  Harold  S.  lekes,  Secretary  of  the  In¬ 
terior,  has  approved  three  ore  explo¬ 
ration  projeets  in  Colorado.  The  Bureau 
of  Mines  will  spend  $32,500  in  the 
present  fiscal  year  for  diamond  core 
drilling  work  in  the  vanadium  region  of 
southwestern  Colorado  and  eastern  Utah. 
This  is  a  continuation  of  a  project  which 
has  already  resulted  in  24,728  ft.  of  core 
drilling  and  has  located  a  considerable 
tonnage  of  ore.  It  will  permit  the  drill¬ 
ing  of  approximately  35,000  additional 
ft.,  or  600  holes.  Six  diamond  drill  out¬ 
fits  are  being  used  in  the  work.  In  the 
tungsten  fields  about  Nederland  $6,200 
will  be  spent  for  diamond  core  drilling 
and  bulldozer  trenching  work.  Tlie  third 
project  calls  for  expenditures  of  $7,000 
at  Silver  Plume  to  open  up  zinc  and  lead 
deposits. 

►  The  Harrison-Croesus,  in  the  Trail 
Creek  district,  operated  by  George  Call¬ 
away,  is  shipping  ore  to  the  Clear  Creek- 
Gilpin  Sampling  Works.  The  zinc  con¬ 
centrates  are  said  to  be  very  high  grade. 

►  Production  of  silver,  zinc,  and  lead  is 
continuing  from  the  Mile  High  Co’s. 
Smuggler  mine.  Ore  running  as  high  as 
500  to  600  oz.  of  silver  to  the  ton  is 
mined  on  five  levels;  and  concentrates 
being  shipped  are  reported  to  carry 
values  of  50  percent  zinc  and  60  percent 
lead,  due  to  an  excellent  mill  separation. 

►  The  Backbone  mine,  taken  over  by 
Dyer  and  Asociates,  is  said  to  have  a 
go<>d  showing  of  35  percent  zinc  and  25 
percent  lead  ore  carrying  76  oz.  of  silver 
per  ton.  This  property  is  in  the  George¬ 
town-Silver  Plume  area,  as  is  the  Smug¬ 
gler  mine. 

►  Wallace  K.  Howard,  in  charge  of  min¬ 
ing  operations  for  the  Mendota  property 
in  the  Silver  Plume  district,  has  com¬ 
pletely  unwatered  the  400-ft.  vertical 
shaft  and  retimbered  the  fourth  and  fifth 
levels  and  the  raises  where  ore  had  been 
developed  during  the  period  that  zinc 
and  lead  prices  were  too  low  for  profit¬ 
able  mining.  He  has  proven  a  block  of 
ore  on  the  fifth  level,  by  drifting  and 
raising,  which  is  said  to  contain  30  per¬ 
cent  zinc,  20  percent  lead  and  20  oz.  of 
silver  per  ton.  The  Mendota  vein  be¬ 
comes  the  Smuggler  mine  as  it  continues 
wes^terly;  then  beyond  the  Smuggler 
property,  it  crosses  Clear  Creek  into 
virgin  ground,  where  the  Johnny  Bull 
mine  has  intersected  it  through  500-ft. 
tunnel.  This  is  more  than  3,000  ft.  from 
the  Mendota  tunnel,  and  it  is  on  this 
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Eagle  Log 
Washer 

#  The  Eagle  Paddle  Type  Log  Washer  is 
especially  effective  in  breaking  down  and 
removing  difficult  tough  clays  and  cemented 
aggregates  found  in  some  ores  such  as 
bauxite,  iron  ore,  manganese  ore,  phos¬ 
phates,  and  other  minerals. 

Chilled  Semi-Steel  Paddles,  revolving  in 
opposite  directions  to  the  center  of  the  tub, 
scour  the  aggregate  and  break  down  the 
foreign  material  while  conveying  scoured 
material  up  the  full  length  of  the  tub.  Clean 
wash  water  introduced  through  bottom 
water  inlets  at  the  center  of  the  tub  pro¬ 
vides  an  upward  current  of  water  all 
through  the  aggregate  as  it  is  conveyed  up 
the  tub.  The  upward  currents  float  the  for¬ 
eign  material  to  the  surface  where  the  over¬ 
flow  stream  sweeps  it  out  of  the  tub. 

Send  us  samples  of  your  materiol  for  inspec¬ 
tion  and  test.  Teil  us  of  your  present  set-up  as 
we  will  then  be  in  better  position  to  odvise  on 
the  application  of  the  Eagle  Log  Washer  to  your 
individual  needs. 
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extension  that  the  U.  S.  Geological  Sur¬ 
vey  plan  a  study.  George  Rowe,  mill 
superintendent,  j)lans  in  milling  the 
Mendota  ore  to  include  a  flotation  unit 
to  follow  jigs  and  tables. 


IDAHO 

Day  Interests  Combine 
19  Inactive  Companies 

Hypotheek  Co.  fo  resume  operations — 
Crystal  Lead  Co.  strikes  new  ore — Sun¬ 
shine  Mining  Co.  opens  Chester  vein 

►  A  mining  consolidation  of  far  reaching 
importance  in  the  (  otnir  d‘  Alene  district 
has  been  announced  by  the  Day  mining 
interests  of  Wallace,  Henry  L.  Day,  gen¬ 
eral  manager.  A  new  company,  called 
the  King  Mining  Co.,  has  been  formed, 
and  the  merger  will  include  the  property 
holdings  of  19  now  inactive  mining  con¬ 
cerns,  all  situated  in  the  area  formerly 
known  as  the  Snowstorm  copper  belt, 
north  and  east  of  the  town  of  Mullan. 
The  properties  involved  have  a  combined 
total  of  165  mining  claims,  and  a  number 
of  millsites  and  other  holdings,  embrac¬ 
ing  approximately  3,000  acres.  Included 
in  the  group  are  the  Marsh  Mines  Con¬ 
solidated,  Copper  King  Mining  and 
Smelting  Co.,  Maher-Hearn  group.  Lucky 
Calumet  and  Independent  Copper,  An¬ 
drews  group,  Aetna  group.  Imperial  Min¬ 
ing  Co.,  Missoula  Copper  group,  Sonora 
M.  &  M.  Co.,  East  Hecla  group.  Western 
Star  group.  Liquidator  group,  Cooney 
group.  East  Flynn  group,  and  Homestake 
Mining  Co.  The  proposed  consolidation 
would  combine  them  all  into  one  com¬ 
pany  on  a  basis  of  the  exchange  of  shares 
of  each  company’s  stock  for  a  lesser 
number  of  shares  of  King  Mining  Co. 
stock. 

►  Highland-Aurora  Mining  Co.,  Wallace, 
has  completed  plans  for  its  shaft  sinking 
operations  at  its  property  on  Beaver 
creek,  and  the  work  will  be  done  by  con¬ 
tract.  It  is  planned  to  sink  500  ft. 
before  opening  the  vein  for  exploration 
on  the  deep  levels.  Butte  Highland  Co. 
is  financing  the  operation. 

►  The  Mohawk  property,  near  'Pioneer- 
ville  in  central  Idaho,  has  been  pur¬ 
chased  by  Elmer  F.  Hall.  The  vein 
carries  lead-silvei-  values  and  has  been 
opened  by  800  ft.  of  drifts  and  crosscuts. 
The  new  owner  plans  to  speed  up  oper¬ 
ations  and  install  additional  equipment. 

►  Hypotheek  Mining  &  Milling  Co.,  after 
12  years  of  idleness,  has  announced  plans 
for  reopening  the  property  at  an  early 
date.  The  property  is  situated  in  the 
west  side  of  the  Coeur  d’  Alenes  near 
Kingston.  It  has  a  production  record  of 
$475,000  in  lead  and  silver,  mined  above 
the  i,100-ft.  level.  The  property  closed 
during  the  depression  period  and  has 
remained  idle  since.  It  is  proposed  to 
sink  an  additional  500  ft.  on  the  vein. 
Preliminary  work,  including  the  con¬ 
struction  of  a  new  road,  is  now  under 


way.  Sam  Linn,  former  superintendent, 
is  in  charge  of  the  new  work.  The  di¬ 
rectors  are  Roy  H.  Kingsbury,  Sam  Linn, 
Sigurd  Torkelson,  Therrett  Towles,  with 
offices  in  Wallace. 

►  Reports  from  Salmon,  in  eastern 
Idaho,  state  that  the  War  Eagle  and 
Goldstone  mines  have  been  leased  to 
B.  W.  Porter  and  W.  Miller  of  Seattle, 
who  will  start  immediate  operations. 
Both  contain  lead-silver -gold  bearing 
veins. 

►  Stockholders  in  the  old  Caledonia  Min¬ 
ing  company,  a  noted  producer  20  years 
ago  and  idle  since  that  time,  are  to  re¬ 
ceive  a  final  liquidating  dividend  of 
23c  per  share  on  the  outstanding  capital 
stock  of  2,605,000  shares  which  will  total 
$71,637.50.  This  final  payment  brings 
the  Caledonia  dividends  up  to  $4,923,- 
129.50.  Lee  Prather,  secretary-treasurer, 
Kellogg,  made  the  announcement  for  the 
company  officials.  '< 

►  Camas  Trust  mine,i  12  miles  west  of 
Hailey  in  the  Wood  River  district,  is 
employing  17  miners  producing  ore  from 
the  old  upper  workings  of  the  property, 
while  the  shaft  is  being  unwatered  for 
deej)er  development. 

►  A  strike  of  considerable  importance  is 
reported  from  the  Crj’^stal  Lead  Mining 
Co’s,  holdings  on  the  west  fork  of  Eagle 
creek  in  the  northern  part  of  the  Coeur 
d’  Alenes.  The  vein  is  said  to  show  two 
ft.  of  galena  ore,  and  the  discovery  is 
several  hundred  ft.  from  a  point  under 
the  upper  workings.  The  Crystal  Lead 
company  is  controlled  by  the  Day  mining 
interests  of  Wallace.  During  1942  the 
forest  service  constructed  an  access  road 
to  the  mine.  The  property  is  several 
miles  north  and  west  of  the  Jack  Waite 
property  operated  by  American  Smelting 
and  Refining  Co. 

►  Another  car  of  high  grade  lead-zinc- 
silver  ore  has  been  shipped  from  the 
Champion  mine  in  the  Mackay  district 
of  eastern  Idaho.  The  operators  are  in¬ 
creasing  the  number  of  miners  as  fast 
as  men  are  available. 

►  Hecla  Mining  Co.  has  announced  en¬ 
largement  of  its  sink-and-float  plant  at 
Osburn,  in  the  Coeur  d’  Alenes,  from 
2,000  to  2,500  tons  per  day.  The  plant 
is  handling  tailings  from  the  river  bed 
estimated  to  contain  1,000,000  tons  of 
marginal  lead-zinc  material.  It  is  an 
accumulation  of  40  years  of  mining  and 
milling  operations  by  large  producers 
several  miles  farther  up  the  river. 
Hecla’s  mill  at  Gem  is  now  handling  .'"<00 
tons  of  screened  tailings  per  day  from 
the  Osburn  deposit,  and  the  compaiiy’s 
Polaris  mill  300  tons.  The  Hecla  plant 
at  Osburn  is  the  second  installation  of 
its  kind  in  the  western  states  for  the 
treatment  of  waste  product.  A  similar 
plant  costing  $500,000  has  been  con¬ 
structed  by  Western  Knapp  Engineering 
Co.  at  Leadville,  Colo.,  to  treat  old  niine 
dumps  containing  marginal  values  in 
lead  and  zinc.  A  third  sink-and-foat 
plant  for  the  recovery  of  waste  materials 
is  situated  in  the  Tri-State  field.  The 
Osburn  operations  are  directed  by  W.  L. 
Zeigler,  mill  superintendent  of  H  mis 
Mining  Co. 

^  Sunshine  Mining  Co.,  R.  D.  Lcisk, 
manager,  has  opened  the  Chester  vein  on 
the  Rambo  claim  about  700  ft.  wes’-  of 
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t]ie  recent  rich  strike  in  the  Polaris 
ci'osscut  and  has  found  a  similar  occur* 
ronce  of  ore  in  three  different  crosscuts 
on  different  levels;  one  each  on  the  2,500, 
2,700,  and  3,100  levels.  While  the 
present  development  is  in  Sunshine’s 
Bambo  claim  on  the  deeper  levels,  it  is 
conceded  that  the  apex  of  the  vein  is  on 
Silver  Syndicate  Mining  Go’s,  ground, 
and  under  an  agreement  with  Sunshine, 
tlie  ore  will  be  mined  on  a  60:40  basis, 
— 60  percent  to  Sunshine  and  40  percent 
t(:  Silver  Syndicate.  Drifting  on  the 
vfin  is  being  pushed  east  to  connect  with 
the  vein  opening  in  the  Polaris  crosscut, 
and  to  prove  continuity  of  ore  between 
the  two  discoveries. 

►  The  Chester  vein  is  one  of  the  strong¬ 
est  vein  fissures  in  the  “silver  belt”  of 
the  Coeur  d’  Alenes,  but  until  the  Polaris 
strfke  it  had  shown  no  appreciable  ore 
towage,  despite  extensive  exploration  in 
dinirent  places  and  on  deep  levels  by  the 
The  Polaris  crosscut 


Increased  Capacity  for  Ball  Mills 
...  as  well  as  Longer  Liner  Service 

In  most  cases,  austenitic  man-  when  worn  down  to  IV2'' 
ganese  steel  ball  mill  liners  not  cause  of  breakage  which  often 
only  outlast  chilled  iron  lin-  causes  severe  damage  to  the 
ers  because  of  the  unequalled  shell  of  the  mill. 
toughness  and  work-harden-  Consider  a  mill  with  1^/2" 
ing  property  of  the  steel,  but  manganese  steel  liners,  meas- 
they  also  substantially  in-  uring  48"  inside  the  liners. 
crease  the  capacity  of  the  mill.  The  same  mill,  if  fitted  with 
A  ball  mill  manufacturer  tells  white  iron  liners  ^^2"  thick, 
how  this  is  accomplished.  would  measure  only  44 '  in- 
'"We  think  it  a  fair  state-  side  the  liners.  Comparing  the 
ment  that  a  1^/2"  thickness  of  areas,  we  find  that  the  manga- 
manganese  steel  will  ordinar-  nese  steel  liners  afford  an  in- 
ily  outwear  a  3 1/4"  thickness  crease  of  approximately  20% 
of  white  iron,  giving  full  in  capacity  and  production, 
weight  to  the  inherent  ductil-  obtained  without  any  increase 
ity  of  manganese  steel  as  in  fixed  charges.^* 
against  the  inherent  brittle-  There  is  really  nothing  to 

ness  of  the  originally  harder  be  added  to  the  above,  except 

metal.  In  actual  service  a  iVa"  that  obviously  less  power  is 
manganese  steel  liner  can  be  required  to  operate  the  mill. 
worn  down  to  V2  thickness  or  May  we  send  you  Bulletin 
even  less  before  it  has  to  be  1141-L  on  ball  mill  liners? 
discarded.  We  have  specimens 
of  manganese  steel  liners  that 
were  worn  down  to  thick-  ^ 

ness  without  any  sign  of  crack-  p^/  5  $ 

ing  or  breaking.  On  the  other  ^ 

hand,  3V4"  thick  white  iron  wHirg  jil _ Jun 

liners  have  had  to  be  discarded  ^ 

A220  — 130  tons  of  manganese  2 

steel  liner#  in  the  stock  pile  of  'v  ^  y  jf 

an  Alaskan  milling  operation.  's.  S  / 


Pollns  company. 
diiYltn  by  the  Sunshine  was  one  of  the 
liieliw  incidents  which  make  deep  mining 
opeijtetions  full  of  interest  and  uncertain¬ 
ties  ^  The  drift  run  by  Sunshine  on  the 
2,7 level  for  Polaris  was  so  close  to 
thejdhester,  only  about  300  ft.,  that  it 
was'sonsidered  advisable  to  take  one  last 
look..  Miners  called  the  crosscut  “the 
last  nail  in  the  Chester  coffin”  but  it  has 
provifd  to  be  a  lead  nail  with  a  silver 
coatipg  and  has  brought  new  life  to  the 
Polaris  company  when  the  outlook  was 
very  dark. 

►  The  new  discovery  just  made  in  the 
Sunshine  crosscut  on  the  3,100  level  is 
not  only  700  ft.  west  of  the  original  dis¬ 
closure  but  is  400  ft.  deeper.  The  new 
discoveries  are  in  the  Revett  quartzite. 
A  feature  of  the  new  orebody  is  that  the 
ore  is  lead-silver,  (galena)  and  6  to  8 
ft.  wide,  the  only  known  lead-carrying 
deposit  thus  far  uncovered  in  the  silver 
belt,  where  silver,  copper,  and  antimony 
have  been  the  prevailing  ores.  Produc¬ 
tion  is  being  handled  through  the  deep 
levels  of  the  Sunshine  mine  and  taken  to 
the  surface  through  the  3,100-ft.  vertical 
Jewell  shaft  to  the  1100-ton  milling 


WASHINGTON 


WPB  Withholds  Approval 
of  New  Aluminum  Plant 


oducers 


Zinc  mill  under  construction  near  Colville 
-Ore  discovered  on  Corrien  zinc  property 
—Rowe  Sound  workers  and  management 
reach  agreement 

►Charles  Carr  of  Pittsburgh,  Public  Re¬ 
lations  Director  for  the  Aluminum  Com- 
j  Pany  of  America,  said  recently,  in 
^ttle,  that  the  motor  car  and  other 
[industries  now  experimenting  with  light 
metuls  will  make  a  post  war  market  in 
the  northwest  for  the  aluminum  indus¬ 
try.  Present  aluminum  operations  in 
the  northwest  will  be  continued  because 
the  cheap  power  provided  by  Bonne- 
hlle  and  Grand  Coulee  dams  he  said, 
^e  present  aluminum  production  by  the 
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SPECIALS  WASTE  TIME 
.  .  .TRY  LAUGHLIN'S 
STANDARD  LINE 


EYE  BOLTS 

FOR  ALL  JOBS 


Keep  yovir  eye  on  this  picture  if  you’re 
thinking  of  having  special  bolts  made  up. 
Every  minute  counts!  Laughlin  standard 
eye  bolts  will  likely  fill  the  bill.  All  weld¬ 
less —  all  drop  forged  steel.  Nut  type 
with  extra  length  threads  for  extra  adjust¬ 
ment.  Send  for  latest  Laughlin  Catalog 
showing  standard  stock  eye  bolt  sizes  in 
nut,  screw  and  rivet  types. 

Distributed  through  oil  field 
supply  houses 

Look  for  Lavghlin  Prodocts  in 
Motol  &  Nonmetollie  Mining  Catalogs 
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conversion  of  alumina  to  aluminum  in¬ 
gots  will  continue,  but  further  operations 
will  depend  upon  whether  a  commercial 
process  can  be  developed  for  getting 
alumina  from  aluminum-bearing  clays 
in  the  State  and  whether  there  is  enough 
of  the  raw  product  to  justify  fabrication 
plants,  he  said.  As  the  WPB  has  re¬ 
fused  to  sanction  the  building  of  the 
projected  $4,000,000  clay  aluminum 
plant  in  the  northwest,  Congressman  Hal 
Holmes  says  that  the  State  will  have 
to  do  the  experimental  work  with  clay 
or  that  private  capital  must  do  it.  Con¬ 
gressman  Angell,  of  Oregon,  says  that 
James  F.  Burns,  Director  of  War  Mobi¬ 
lization,  has  agreed  to  refer  the  building 
of  a  Pacific  northwest  plant  to  the  WPB 
for  review.  In  the  meantime  Aluminum 
Company  of  America  is  engaged  in 
steady  production  at  its  plant  near 
Spokane.  In  one  day  recently  it  sent 
out  29  railway  cars  of  aluminum  air¬ 
craft  sheets  to  plant  manufacturers. 
Employees  of  the  plant  have  voted  819 
to  281  to  make  the  CIO  the  official  col¬ 
lective  bargaining  agency.  P.  Evan 
Oscarson,  head  of  the  Spokane  office  of 
the  United  States  Bureau  of  Mines, 
has  announced  that  the  bureau  recently 
started  drilling  extensive  deposits  of 
aluminum  clay  just  southeast  of  Spokane. 

►  Victory  Metals  Co.  has  started  con¬ 
struction  of  a  100-ton  mill  three  miles 
north  of  Colville,  having  acquired  the 
machinery  and  equipment  at  the  Mother 
Lode  mine  near  Murray,  Idaho.  R.  S. 
Handy,  engineer  of  Bunker  Hill  Mining 
Co.,  is  consulting  engineer,  and  L.  G. 
Slater  is  in  charge  of  the  work.  The  first 
ore  to  be  milled  will  be  the  dump  of 
the  Old  Dominion  mine,  said  to  carry 
12  percent  zinc.  The  company  expects 
to  lease  other  properties. 

►  R.  H.  Mills,  a  machinery  dealer  of 
Spokane,  who  purchased  the  Germania 
mine  in  southwestern  Stevens  County 
and  its  equipment,  says  prospecting  has 
discovered  much  tungsten  ore  in  this 
thrice-abandoned  mine.  He  is  having 
it  worked  by  leasers. 

►  Stevens  County  Mining  Association 
has  perfected  a  reorganization  with  new 
bylaws  and  new  directors.  At  the  last 
meeting  the  power  situation  was  dis¬ 
cussed  by  E.  H.  Collins  of  the  Washing¬ 
ton  Water  Power  Co.,  by  Fred  Draper 
of  the  Bonneville  Power  Administration, 
by  C.  R.  Ramey,  Great  Northern  Rail¬ 
way  geologist.  A.  G.  Bennett  of  the 
State  Department  of  Geology  talked  on 
geology  of  Stevens  County. 

►  A.  O.  Hall,  superintendent  of  New 
England  Mining  Co.,  reports  a  good 
grade  of  zinc  ore  opened  on  the  200-ft. 
incline  level  of  the  Gorrien  property  six 
miles  from  Northport.  The  ore  has  no 
appreciable  silver  or  lead  content.  Frank 
H.  Mitchell  of  the  Knob  Hill  mine  at 
Republic,  assisted  in  organizing  the 
enterprise  and  the  RFC  is  assisting  in 
the  financing. 

►  An  adjudication  of  the  issues  between 
Howe  Sound  Co.,  and  the  Mine,  Mill 


and  Smelter  Workers  Union  has  been 
perfected.  The  wage  scale  was  not  in¬ 
volved.  The  company  was  ordered  to 
furnish  transportation  for  the  men  to 
Lucerne,  where  most  of  them  live,  or  to 
pay  them  each  50c  a  day  for  bus  fare. 
A  vacation  schedule  was  adopted  be¬ 
ginning  with  days  for  one  year's 
continuous  service.  Carpenters  in  the 
new  hoist  room  were  granted  25c  a  dar 
additional  pay.  The  union  demand  that 
workers  removed  from  one  classification 
to  a  lower  should  receive  the  higher  pay 
for  three  days  was  denied  and  a  wage 
increase  for  electricians,  pipefitters,  and 
others  installing  shaft  equipment  wa'i 
denied. 

►  It  is  understood  that  improved  an  ! 
new  ore  sources  of  importance  have  been 
discovered  in  the  Metaline  district  by 
the  extensive  diamond  drilling  whicli 
the  U.  S.  Bureau  of  Mines  is  doing, 
although  no  official  statement  has  been 
made.  Most  of  the  drilling  is  said  to 
have  been  made  on  unprospected  ground 
of  the  large  companies  operating  in  the 
district.  Some  of  the  drill  holes  have 
been  extended  1000  ft.  American  Zinc, 
Lead  and  Smelting  Co.  and  Pend  Oreille 
Mines  and  Metals  Co.  have  been  receiv¬ 
ing  some  additional  men  and  are  said 
to  have  all  they  can  accommodate  until 
the  new  housing  under  construction  is 
finished,  when  they  desire  to  enlarge 
their  crews  materially. 

►  Deertrail  Monitor  Mines  Co.  in  south¬ 
eastern  Stevens  County,  is  going  onto  a 
2  -hour  basis,  according  to  J.  Richard 
Brown,  president.  The  company  has 
taken  back  its  mill  and  will  reopen  its 
mine,  extend  its  main  tunnel,  open  new 
stopes,  and  develop  the  molybdenum  ore 
deposits. 

►  Spokane  Portland  Cement  Co.  is  ob¬ 
jecting  to  the  government  taking  all  its 
dolomite  deposits  near  Northport,  and 
claims  it  will  supply  the  government 
with  all  the  dolomite  it  can  use  but 
insists  on  its  right  to  retain  the  rest 
of  the  deposits.  The  government  has 
brought  condemnation  proceedings  in  the 
federal  court.  The  product  is  being 
shipped  to  the  magnesium  plant  being 
operated  by  Electrometallurgical  Co. 
near  Mead,  in  Stevens  County. 
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Oronogo  Mine  Now 
Completely  Dewatered 

Madison  Zinc  Co.  sets  shaft  sinking  record 
— Drillers  Supply  Co.  changes  bands — 
New  shaft  on  Ramage  lease 

I 

►  After  three  months  of  pumping  oj'cra- 
tions,  Eagle-Picher  Mining  &  Smelting 
Co.  late  in  October  completed  dewater 
ing  the  Oronogo  mines  which  vere 
flooded  last  May.  Oronogo  Mutual  -  lin¬ 
ing  Co.  now  is  able  to  resume  operations 
on  the  lower  levels  of  its  famous  open -pit 
mine,  and  Fenix  &  Sons  have  sta  ted 
cleaning  up  their  mechanized  equipn^ent 
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that  was  caught  underground  by  the 
flood,  preparatory  to  the  resumption  of 
mine  operations.  Ore  from  the  lower 
levels  of  the  open-pit  mine  and  the  Fenix 
&  Sons  property  is  shipped  to  the  Eagle- 
Picher  Central  mill  in  Oklahoma.  Prior 
to  the  dewatering  of  the  lower  level,  the 
Oronogo  Mutual  Company  conducted 
operations  on  the  upper  levels  of  its  open- 
pit  mine,  ore  from  which,  as  well  as 
stockpiled  ore  from  the  upper  level,  was 
treated  over  the  Eagle-Picher  American 
mill  at  Oronogo.  With  a  clean  up  of  the 
LaTosca  ground,  which  was  badly 
damaged  by  the  flood,  the  F.  &  M.  Min¬ 
ing  Co.  has  resumed  mining  and  milling 
operations.  As  a  result  of  the  flood 
damage,  the  F.  &  M.  company  has  started 
the  sinking  of  a  new  shaft  on  the  lease, 
according  to  Frank  Fenix  of  Joplin. 
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►  What  is  believed  to  be  a  Tri-State 
record  for  sinking  a  new  shaft  in  the 
local  mining  field,  from  the  standpoints 
of  depth,  size,  ground  formation  factors, 
and  the  time  element,  is  the  one  com¬ 
pleted  in  early  part  of  October  by  Fred 
Parish,  Joplin  shaft  contractor,  for 
Madison  Zinc  Co.  The  shaft  is  situated 
on  the  old  Peru  lease,  three-quarters  of 
a  mile  northeast  of  Hockerville  in  Kan¬ 
sas,  and  has  been  designated  as  the 
Empire  shaft.  It  was  put  down  to  a 
depth  of  287  ft.  in  44  working  days. 
The  first  200  ft.  was  cribbed ;  shaft 
dimensions  were  7x7  ft.  in  the  clear 
all  the  way.  From  a  depth  of  40  ft. 
through  the  top  soil  and  clay,  the  shaft 
was  sunk  160  ft.  through  a  limestone 
formation  with  Assures  of  selvage,  the 
presence  of  the  latter  making  it  neces¬ 
sary  to  crib  to  the  200-ft.  level,  accord¬ 
ing  to  Dewey  Sims  of  Baxter  Springs, 
company  manager.  The  remaining  87 
ft.  was  through  a  hard  flint,  where  the 
size  of  the  shaft  was  narrowed  to  a  6-ft. 
diameter  in  the  rough.  Sims  reported 
that  not  an  hour’s  shift  time  was  lost  in 
the  sinking  operations.  The  44  working 
days  were  double-shifted,  with  three 
men  working  to  the  shift,  including  two 
in  the  shaft  and  one  in  the  sinking 
derrick  hoisting.  The  total  man-shifts 
required  was  264. 

►  Bilwil  Mining  Co.  has  completed  a  new 
500-ton  hopper,  tramway  incline,  and 
unloading  ramp  on  the  old  Leopard  lease 
to  facilitate  the  loading  of  ore  from  its 
Ebenstein  mine,  northwest  of  Baxter 
Springs,  for  shipment  to  the  Central  mill 
of  Eagle-Picher  Mining  &  Smelting  Co. 
Ore  from  the  Ebenstein  lease,  which 
adjoins  the  Leopard  on  the  north,  is 
trucked  to  the  new  loading  and  storage 
units.  Upon  completion  of  the  Leopard 
structures  and  an  ore  hopper  at  the  No. 
1  mine  shaft  on  the  Ebenstein,  mine 
operations  were  resumed  by  the  com¬ 
pany  on  the  latter  property  after  a  sev¬ 
eral  months’  shutdown.  A  750-ft.  rail¬ 
road  spur  w'as  extended  from  the  two 
Eagle-Picher  Leopard  mine  derrick-hop¬ 
pers  to  the  Bilwil  storage  hopper.  0.  W. 
Bilharz  and  J.  L.  Scott,  both  of  Baxter 
Springs,  are  associated  in  the  Bilwil 
company.  On  the  old  Barnsdall  Brews¬ 
ter  160-acre  lease,  which  joins  the  Eben¬ 
stein  on  the  east,  Bilharz  Mining  Co.  is 
completing  an  air  shaft  down  to  the 
drifts  and  ore  body  workings  just  south 
cf  the  No.  6  shaft  on  the  lease. 
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has  completed  the  sinking  of  a  new  shaft 
on  the  Buffalo  lease  north  of  Quapaw, 
and  has  moved  a  large  derrick  and  hop¬ 
per  from  the  Niday  No.  1  shaft  on  the 
McKibben  land  southeast  of  Hockerville 
to  the  new  development.  A  mile  to  the 
east,  the  United  Zinc  Smelting  Corp.  is 
sinking  a  new  shaft  on  the  old  Qua  jack 
lease,  according  to  D.  G.  Harrison  of 
Joplin,  district  manager. 

►  Fred  DeMier  of  Miami,  veteran  Tri- 
State  flotation  expert,  formerly  in  the 
flotation  department  at  the  Eagle-Picher 
Central  mill,  and  Alva  M.  Smith  of 
North  Miami,  an  early  day  miner  at 
Lincolnviile  and  Sunny  Side,  have  taken 
a  lease  and  are  building  a  retreatment 
mill  on  the  old  Jones  &  Goldburg  80-acre 


tract  south  of  Commerce.  The  mill, 
which  will  have  a  capacity  of  200  tons  of 
tailings  daily,  is  expected  to  be  placed  in 
operation  before  the  end  of  November. 
Much  of  the  milling  equipment,  which 
includes  a  rod  mill,  flve  Butchart  float 
machines,  and  an  American  filter,  was 
obtained  by  dismantling  the  Trentham 
mill  near  Douthat,  which  the  partners 
purchased. 

►  Drillers  Supply  Co.,  one  of  the  most 
widely  known  supply  firms  in  the  Tri- 
State  mining  district,  has  been  sold  to 
Jean  H.  and  Lee  Lemons  of  Paola,  Kan., 
by  Mr.  and  Mrs.  Frank  Boyer  of  Joplin, 
who  founded  the  company  here  more 
than  a  quarter-century  ago.  The  trans¬ 
action  also  included  a  branch  forge  shop 
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at  Baxter  Springs.  The  Lemons  brothers 
will  continue  the  business  under  the  same  | 
name.  In  addition  to  drill  supplies,  both 
new  and  used,  the  company  specialized  in 
heavy  welding,  lathe,  and  forge  work. 


►  In  sinking  a  new  shaft  on  the  old 
Ramage  lease,  west  of  Century,  Bert 
Scott  and  George  Sharp,  both  of  Richer, 
have  made  a  good  strike  of  zinc-lead  ore 
at  a  depth  of  110  ft.  They  had  planned 
to  sink  the  shaft  to  a  lower  level,  where 
the  ore  body  was  disclosed  by  record.^  of 
previous  churn  drilling. 

►  Tongaha  Mining  Co.  has  opened  a  shaft 
on  the  old  Canam  Foch,  two  miles  west 
of  Richer  and  north  of  A  street. 


►  R.  S.  Dean,  assistant  director  of  the 
Bureau  of  Mines,  who  visited  the  Tri- 
State  mining  field  during  the  latter  part 
of  September,  reported  that  the  Bureau’s 
dewatering  project  on  the  Rark- Walton 
lease,  west  of  Richer,  was  progressing 
satisfactorily.  He  also  disclosed  that  the 


SYStiMS 


Buell  (van  Tongeren)  Dust  Recovery  Systems, 
installed  in  confunctlon  widi 


PULVERIZERS 

ROASTERS 

KILNS 


ARKANSAS 


and  similar  processing  equipment,  have  es¬ 
tablished  notable  records  tor  high  efficiency 
and  low  maintenance  and  operating  cost  in 
the  recovery  of  critical  material  and  the  pre¬ 
vention  of  product  conteunination  by  flue  dust. 


Hendricks  Co.  Ready 
to  Start  New  Plant 

-John  Diisl 


Austin  shall  still  in  pyrolusiU 
sells  interest  in  Silver  Hollow — Old  Hur¬ 
ricane  zinc  mine  may  be  reopened 

►  Rroduction  of  manganese  ore  in  the 
Batesville  -  Cushman  manganese  field* 
amounted  to  about  800  tons  in  Septem¬ 
ber,  most  of  which  was  high  grade.  Ex¬ 
treme  dry  weather  aided  some  of  the 
operations  and  hindered  others.  Se\eral 


WRITE  FOR  BUUETIN  0-842 


SUITE  5000,  60  WAIL  TOWER,  NEW  YORK  5,  N.  Y, 


UY  WAR  BONDS  AND  MAKE  THE  AXIS  BITE  THE  DUST 
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on  Lafferty  Creek  worked  by  hydraulic 
methods,  and  the  Bone  Cave  Hollow 
jiroperty  near  Batesville. 
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►  Metals  Reserve,  with  Major  Buggies 
in  charge  of  the  buying  depot  at  Bates¬ 
ville,  is  now  purchasing  practically  all 
ore  produced  in  the  field.  The  new  ore 
yard  near  the  Missouri  Pacific  depot  is 
gradually  filling  up. 

►  Walter  H.  Denison  Manganese  Co.  of 
rushman,  Reed  Denison  in  charge,  was 
the  largest  producer  in  the  field  in  Sep¬ 
tember.  Production  was  about  250  tons 
of  high  grade.  The  Denison  family  has 
been  engaged  in  mining  operations  for 
over  half  a  century. 

►  Grace  and  McGee  of  Batesville  now 
have  the  300-ft.  tunnel  on  the  Chin 
mine  in  the  Cave  Creek  area  in  steady 
production,  and  in  September  produced 
80  tons  of  medium-grade,  hard  ore. 

►  Chas.  Sims  of  Cushman,  operating  the 
Kelly  and  Waters  properties,  maintains 
the  most  uniform  production  in  the  field. 
Monthly  output  has  averaged  50  tons  of 
high  grade  for  the  last  year. 

►  Lack  of  water  for  washing  purposes 
cut  the  production  of  Arkansas  Man¬ 
ganese  Co.  in  September.  The  com¬ 
pany,  headed  by  Jack  Gibbons  of  Cush¬ 
man,  operates  the  Aydelotte  property 
near  Cushman  by  shaft  and  drift  method. 
Production  for  September  ran  100  tons 
of  high  grade. 

►  Assays  of  pyrolusite  ore  being  pro¬ 
duced  on  the  Austin  property  near  Mt. 
Pleasant  by  Stanley  Bourne  and  Ernest 
Stroud  of  Batesville  show  that  it  is 
adaptable  for  chemical  uses.  No.  1  shaft 
is  now  down  to  a  depth  of  83  ft.  and 
is  still  in  this  ore,  Two  other  shafts 
are  being  sunk  in  workable*  deposits. 
Drifting  from  •  No.  1  shaft  will  com¬ 
mence  in  October,  and  early  construc¬ 
tion  of  a  washing  and  concentrating 
plant  is  planned. 

►  Hendricks  Mining  and  Milling  Co.  of 
Batesville  has  recently  employed  Geo. 
Weigart,  geologist  and  engineer  of  Bates¬ 
ville,  as  consulting  engineer.  This  con¬ 
cern  operates  the  Polk  Southard  mine 
near  Cushman,  where  one  of  the  largest 
washing  and  concentrating  plants  in  the 
field  is  nearing  completion.  The  7-in. 
3-mile  pipe  line  running  from  the  Bayou 
to  the  plant  is  completed,  and  the  plant 
will  be  in  operation  in  a  few  weeks. 
Plant  equipment  will  consist  of  one  30- 
ft.  double  log  washer,  three  batteries 
of  jigs  containing  13  cells,  and  three 
concentrating  tables  to  handle  fines.  Mill 
feed  is  a  residual  clay  from  the  Fernvale 
limestone  impregnated  with  high  grade 
ore.  A  large  oil  engine  and  big  pump 
will  supply  the  plant  with  water  at  a 
rate  of  500  g.p.m. 

►  Lou  Peterson,  who  came  into  the  field 
from  Minnesota  during  the  First  World 
War.  is  now  constructing  a  washing  and 
concentrating  plant  on  the  Turner  prop¬ 
erty  near  Cushman.  Equipment  will  con¬ 
sist  of  one  log  washer  and  four  jig 
cells. 

►  Tlie  Gray  Hill  property  in  the  north 
part  of  the  field,  operated  by  C.  S.  Little 
of  Batesville,  produced  25  tons  of  high 
grade  and  140  tons  of  low  grade  in  Sep¬ 
tember. 

►  The  large  concentrating  and  washing 
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Another  Letter 
from  YUBA’S 


WarMe 


With  considerable  pride  we  quote  from  another  letter  received 
by  Yuba  from  a  customer;  one  who  operates  a  dredge  produc¬ 
ing  a  strategic  metal  necessary  to  important  war  work.  We 
qu(^e. —  -v 

"May  we  take  this  opportunity  to  express  to  you  our 
appreciation  for  the  manner  in  which  you  have 
handled  the  requirements  of  our  company  during  the 
1S43  mining  season.  We  are  aware  of  the  difficulties 
under  which  everyone  is  operating  at  the  present  time 
and  your  courtesy  and  cooperation  in  filling  our  orders 
have  been  of  satisfaction  to  us." 

Under  present  regulations,  we  still  can  furnish  new  ports  and 
use  controlled  materials  to  maintain  and  repair  dredges  pro¬ 
ducing  strategic  metals  or  minerals  such  as  platinum,  tin, 
sheelite,  and  sapphires.  Other  dredge  operators  may  find  that 
worn  parts  can  be  repaired  or  salvaged,  extending  their  use¬ 
ful  life.  Yuba's  long  experience  and  facilities  are  at  the  dis¬ 
posal  of  dredgemen  in  every  way  possible. 

If  you  have  an  operating  problem  because  of  wq^  material 
perhaps  Yuba  can  help — we  will  try,  if  you  will  telf  us  what  is 
needed. 


YUBA  MANUFACTURING  CO. 

351  California  St.,  San  Francisco,  4,  California  . 

Cable  Address  "YUBAMAN"  SAN  FHtANCISCO  All  Codes 

ALLUVIAL  DREDGES,  LTD. 

Renfrew,  Scotland — Agent 
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•  •Up  Goes  Filtering  Efficiency 


It  isn't  enough  to  choose  filter  fabrics  by  con¬ 
struction  alone.  When  you  specify  MT.  VERNON  Extra  you 
discover  a  degree  of  uniformity,  which  assures  maximum  effi¬ 
ciency  in  filtering  operations.  MT.  VERNON  Extra  filter  fabrics 
are  made  under  rigid  laboratory  control  from  the  careful  selection 
of  top  grades  of  cotton  to  their  final  weaving  operation.  Specify 
MT.  VERNON  Extra  and  watch  filtering  efficiency  climb. 


k»t.  VERNON  1 
^OODBERR'^ 
fAllLS,  ^ 


TURNER  HALSET  COMPANY 

^dUlinjCj  QxiejTt6 

40  WORTH  STREET  «  NEW  YORK,  N.  Y. 


CHICAGO .  NEW  ORLEANS.  ATLANTA  •  BALTIMORE  •  BOSTON  •  LOS  ANGELES  •  SAN  FRANCISCO 


^ARKANSAS 


plant  now  under  construction  on  the 
E.  and  A.  Mining  Co.  property  about 
five  miles  northeast  of  Batesville  is  ex¬ 
pected  to  be  completed  early  in  Novem¬ 
ber.  James  Wood  of  Batesville  is  oper¬ 
ating  engineer.  The  mine  is  worked  by 
hydraulic  methods. 

^  Southern  Hill  Mining  and  Manganese 
Co.,  operations  directed  by  Miller  and 
Fitzgerald  of  Batesville,  produced  30  tons 
of  high  grade  in  September.  The  com¬ 
pany  operates  the  Southern  Hill  mine 
near  Cushman. 

►  Production  of  zinc  ore  in  the  North 
Arkansas  field  has  been  very  light  dur¬ 
ing  the  last  few  weeks.  September  pro¬ 
duction  amounted  to  40  tons  as  com¬ 
pared  to  80,000  tons  during  the  First 
World  War.  Many  old  faces  are  still 
in  existence,  open  or  in  caved  tunnels 
and  drifts. 

►  The  Bureau  of  Mines  expects  to  start 
new  drilling  operations  in  the  field  soon. 
R.  B.  McElwaine,  project  engineer  of 
Harrison,  will  supervise  operations  to 
be  done  with  churn  drills.  J.  R.  Thoenen, 
district  engineer,  of  Little  Rock,  recently 
made  an  inspection  trip  through  tlie 
field  and  checked  the  sites.  Those  se¬ 
lected  are  on  the  Hurricane,  Speer,  and 
Coon  Hollow  properties.  The  Hurric..>ie 
is  in  Searcy  County,  and  the  Speer  is 
a  few  miles  south  in  Newton  County. 
Both  are  on  the  St.  Joe  fault  and  drilling 
will  be  done  within  the  fault  zone. 
Tlie  Coon  Hollow  property  is  situated 
near  Zinc,  Ark.,  and  is  under  lease  to 
Jim  Rogers  of  Harrison. 

►  John  Dirst,  who  held  interests  in  both 
the  Silver  Hollow  Mining  Co.,  operating 
the  Silver  Hollow  and  Silver  Queen,  and 
in  the  Rush  Creek  Mining  Co.,  con¬ 
trolling  the  Larue,  Lonnie  Boy,  White 
Eagle,  and  Edith  in  the  same  district, 
recently  sold  out  to  Doyle  Palmer  of 
Harrison  and  his  associate,  Fred  Berger. 
The  Silver  Hollow  and  the  Silver  Queen 
are  both  producing,  but  output  is  very 
light  compared  to  the  producing  faces 
in  the  mine.  W.  J.  Cushing,  Yellville, 
is  in  charge  of  operations. 

►  Moark  Mining  Co.  is  still  active  but 
producing  on  a  reduced  scale.  Tbe  com¬ 
pany  operates  the  Almy,  Red  Mill,  Min¬ 
nie  Lee,  and  Jack  Pot  claims  in  the 
Zinc  district,  with  C.  T.  Rabineau  in 
charge. 

►  Hall  Mountain  Mining  Co.,  J.  C. 
Jones  of  Yellville  in  charge,  operating 
the  Truex,  Willet,  and  Wickersham 
mines  on  the  Hall  Mountain  acreage, 
has  recently  installed  a  small  electric 
light  plant  at  the  Truex  to  light  tun¬ 
nels  and  drifts.  All  work  done  so  far 
has  been  of  an  exploratory  nature,  and 
in  the  course  of  operations  some  good 
carbonate  of  zinc  runs  and  jack  have 
been  encountered.  Additional  develop¬ 
ment  work  will  be  done  before  a  mill  is 
erected. 

►  Plans  are  still  under  way  for  reopen¬ 
ing  the  old  mine  and  building  a  mill  on 
the  Hurricane  property  near  Pindall  in 
Searcy  County.  J.  C.  Shepherd  of  Har¬ 
rison  is  in  charge  of  operations.  Doyle 
Palmer  of  Harrison  and  Fred  Berger,  his 
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associate,  are  now  connected  with  the 
company.  Henry  Aspas,  of  Joplin,  Mo., 
is  designing  the  mill,  and  Dr.  Trengove, 
of  the  Missouri  School  of  Mines,  Rolla, 
Mo.,  has  been  retained  as  consulting 
engineer. 


►  Joe  W.  Kinizey,  Arkansas  State  Geolo¬ 
gist,  announced  on  October  6  that  two 
groups  will  soon  begin  mining  quartz 
crystals  near  Lake  Winona  and  Mount 
Ida.  These  oj)erations  will  be  on  a 
small  scale  at  first,  but  will  be  enlarged 
if  found  profitable.  Metals  Reserve  Co. 
has  o])ened  an  office  in  Hot  Springs  to 
purchase  such  crystals  as  are  found. 

►  Status  of  the  project  to  mine  bauxite 
from  deposits  underlying  the  Confeder¬ 
ate  Home  is  still  uncertain,  pending 
completion  of  assays  run  to  determine 
the  ore’s  ferrous  iron  content.  This 
point  has  become  important  •  since  the 
recent  decision  of  Metals  Reserve  Co. 
to  negotiate  no  more  contracts  for  baux¬ 
ite  high  in  ferrous  iron.  The  best  infor¬ 
mation  now  available,  according  to  Joe 
W.  Kimzey,  State  Geologist,  is  that  the 
Confederate  Home  ore  carries  about  5.5 
percent  ferrous  iron,  which  would  bring 
it  just  Mdthiii  the  limit  of  6  percent, 
beyond  which  a  penalty  is  applied  of 
4.Jc.  per  ton  for  each  additional  percent. 
A  contract  with  Metals  Reserve  Co.  for 
the  Home’s  bauxite  also  awaits  agree¬ 
ment  between  the  Home’s  Board  and  the 
Bauxite  Commission  on  a  new  site  for 
the  institution. 


This  STREETER. AMET 
NT  unit  is  automatic¬ 
ally  recording  and  printing  the  weights  of  ore  cars  in  ' 
motion  .  .  .  coupled  in  train  moving  at  switching  speeds. 
Thus,  Eagle  Richer  in  its  Miami,  Oklahoma  plant  is 
assured  of  accuracy  ...  of  simplicity  of  accounting  ...  of 
speed  in  weighing. 

Streeter-Amet  automatic  weighers  are  widely  used  with 
ore  .  .  .  lead,  zinc,  iron,  quarry  products,  etc.  For  ex¬ 
ample,  a  very  high  percentage  of  the  ore  moving  from  the 
Iron  Range  to  the  upper  lake  ports  is  weighed  on  this 
equipment.  ' 

Streeter-Amet  produces  a  wide  selection  of  automatic 
weighing  and  recording  units  for  motion  weighing  and 
spot  weighing  .  .  .  one  for  practically  every  condition. 
Explain  your  requirements — and  recommendations  will 
be  made  promptly. 

STREETER-AMET  COMPANY 

•‘AVENSWOOD  avenue 

CHICAGO  13,  ILLINOIS 
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Mining  Method  Changed 
at  Tilden  Open  Pit 


Menominee  range  employment  up — Pick- 
ands,  Mather  &  Co.  begin  test  work  on  low 
grade  ores 

►  Iron  ore  shipments  from  the  Lake 
Superior  district  were  10.13  percent 
behind  1942  shipments  on  Oct.  1.  Ap-- 
proximately  20,000,000  tons  remain  to 
be  shipped  before  the  close  of  the  season, 
in  order  to  attain  the  quota  set  by  the 
U'PB.  Based  on  performance  in  the 
closing  months  of  last  year,  it  is  a  safe 
assumption  that  this  goal  will  be 
reached.  Shipments  in  September  1943, 
for  example,  were  7.55  percent  above  the 
same  month  in  1942. 


►  The  Michigan  Minerals  Resource  Sub¬ 
committee,  organized  last  spring  to  make 
a  survey  of  minerals  for  the  State  of 
Michigan,  held  a  meeting  at  Blarney  Park 
in  the  Upper  Peninsula  near  Manistique 
0!i  Oct.  14,  15,  and  16.  This  was  part 
of  a  regional  postwar  conference  held 
under  the  authority  of  the  Michigan 
Planning  Commission  at  which  Governor 
Kelly  was  present.  The  Mineral  Re¬ 
source  Committee  is  made  up  of  men 
from  the  Michigan  College  of  ACnes,  the 
State  College,  the  State  University,  and 
the  more  prominent  mining  companies 
operating  in  Michigan. 

►  On  the  Menominee  iron  range,  the 


Type  NT  Auto¬ 
matic  Weigher. 
Aulemalically 
prints  weights. 
May  be  attached 
to  any  railway 
track  scale.  No 
capital  invest¬ 
ment. 
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number  of  men  employed  has  been  in¬ 
creased  approximately  ten  percent  com¬ 
pared  with  a  year  ago.  This  year  there 
is  also  about  four  times  as  much  ore  in 
stockpile  as  at  this  time  last  year,  and 
though  much  of  this  excess  will  be  ship¬ 
ped  before  the  season  ends,  it  is  expected 
that  the  carryover  will  be  greater  than 
last  year. 

►  At  the  open-pit  Tilden  mine  of  Cleve¬ 
land  Clififs  Iron  Co.,  located  south  of 
Ishpeming,  Mich.,  the  east  bank  of  ore, 
about  120  ft.  high,  is  being  divided  into 
two  benches  of  60  ft.  each.  A  fleet  of 
15-ton  trucks  will  be  used  on  the  upper 
bench,  but  the  old  steam  locomotives  will 
haul  ore  from  the  lower  one.  A  new 
macadam  road  is  being  laid  from  the  top 
bench  to  the  crusher  building,  and  the 
road  into  the  mine  is  also  being  re¬ 
vamped,  with  most  of  the  curves  being 
removed  and  the  grades  reduced  by 
means  of  cut  and  fill.  The  tonnage  ship¬ 
ped  this  season  will  be  less  than  last. 
G.  R.  Jackson  is  superintendent  at  the 
mine. 


"This  Coiling  'Safety  Puli'  Ratchet  Lever 
Hoist  is  one  of  the  most  useful  pieces  of 
equipment  which  I  have  in  the  mill.  We  use  it 
for  a  hundred  odd  iobs  a  month." 

This  is  the  original  ratchet  lever  hoist  with  the  un¬ 
usual  safety  feature  of  dual  ratchet  and  pawl  assem- 
bly.  Compact,  low  cost,  lightweight,  strong.  The 
new  models  are  easily  converted  to  different  capaci- 
ties  by  means  of  a  snap  hook.  Tested  at  100% 
over  rated  capacity,  to  15-ton — weighs  14  to 
150  lbs.  mjmk 

SOME  MINING  USES 

Pulling  overhead  trolley  cables 

Maintenance  of  dump  cars  !;  ' 

Tightening  conveyor  belts  and  chains  VH ' 

Skidding  and  instailing  heavy  machinery  Wii 

Changing  screens 
Changing  cables  on  cages 

Electric  shovel  maintenance  ^ 

Raising  and  lowering  equipment  to  and  from  3  ItB 

deck  n  ^ 

Changing  spiders  g  ’  w  ' 

Repairing  truck  frames  g  % 

Straightening  shafts  ^  3 

Lifting  batteries  to  shuttle  cars  M  g 

They  are  built  to  operate  either  end  up  or  laying  S  i 

down — as  a  hoist  or  puller.  It  takes  only  one  man  a  § 

and  a  COFFING  HOIST  to  do  the  lifting,  pulling,  |  i 

and  moving  encountered  in  the  day's  work — and  i  | 

you  save  time  and  money.  ^  | 

See  your  Distributor.  COFFING  Distributors  I 

are  specialists  in  hoisting.  They  will  always  be  ready  I 

to  show  the  advantages  of  COFFING  HOISTS. 

Write  for  catalog  GI6. 


►  Pickands,  Mather  &  Co.  have  com¬ 
menced  work  on  the  treatment  of  low 
grade  iron  ore  at  their  laboratory  con¬ 
structed  recently  at  Hibbing,  Minn.  Pick¬ 
ands,  Mather  represents  Erie  Mining  Co. 
and  Ontario  Mining  Co.,  in  which  the 
principals  are  Bethlehem  Steel  Corp.  and 
Youngstown  Sheet  and  Tube  Co.  The 
experimental  plant  will  treat  five  tons 
per  hour.  After  diamond  drilling  several 
thousand  acres  of  lands  containing  taco- 
nite,  the  company  has  reached  the  ex¬ 
perimental  stage  in  its  endeavor  to  ex¬ 
tract  iron  from  these  low  grade  sources. 
The  company  has  pioneered  in  the  study 
of  reduction  of  iron-bearing  taconites. 


MICHIGAN 


Complete  New  Quincy 
Tailings  Treatment  Plant 

Centenmcd  mine  to  resume  operations  be 
tore  1944 — Calumet  &  Hecla  smelter  at 
Hubbell  renovated 


►  Mining  companies  of  the  Michigan  coj)- 
per  district  no  longer  are  selling  coal  to 
their  employes,  who  now  have  to  depend 
on  regular  dealers.  While  there  is  no 
shortage  at  the  mines  at  present,  con¬ 
siderable  concern  is  expressed  by  the 
management  of  Calumet  &  Hecla  Con¬ 
solidated  that  the  company  may  not 
be  able  to  j)urchase  sufficient  coal  to 
carry  on  its  expanded  operations  until 
the  opening  of  navigation  next  spring. 

►  The  new  reclamation  plant  of  Quiin  y 
Mining  Co.,  located  at  Mason  on  Tonh 
Lake,  has  been  completed  and  turned 
over  by  Calumet  &  Hecla  Consolidated, 
which  had  charge  of  design  and  con¬ 
struction.  The  plant  was  built  by  R.  C. 
Buck,  Inc.  under  C.  &  H.  supervision. 
Installation  of  machinery  and  technical 
details  were  done  by  Calumet  &  Hecla 
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crews.  The  amount  appropriated  by 
Metals  Reserve  Co.  for  this  project  was 
$1,150,000,  which  was  suflScient  to  cover 
the  cost.  The  plant  was  erected  to  treat 
old  Quincy  mine  amygdaloid  tailings, 
from  which  a  good  recovery  is  expect^. 
Power  will  be  supplied  by  Calumet  & 
Hccla  from  its  plant  at  the  Ahmeek  mill. 

►  It  is  expected  that  mining  operations 
will  be  resumed  at  the  Centennial  mine 
of  Calumet  &  Hecla  Consolidated  about 
the  first  of  the  year.  Shaft  and  surface 
plant  repairs  are  well  under  way  and 
additional  pumping  equipment  has  been 
installed.  The  pumping  rate  is  2,000 
g.p.m.  and  the  water  is  receding  at  an 
average  of  5i  ft.  per  day.  Two  new 
electric  compressors  will  be  housed  in  an 
addition  to  the  engine  house.  This  will 
result  in  more  efficient  and  less  costly 
operation. 

►  At  this  writing  walls  and  footings  were 
in  place  awaiting  the  arrival  of  steel 
for  the  194-ft.  addition  to  the  Lake  Lin¬ 
den  leaching  plant  of  Calumet  &  Hecla 
Consolidated.  The  American  Bridge 
company  has  the  contract  for  the  steel 
work.  Foundation  walls  for  the  leach¬ 
ing  tanks  will  be  poured  as  soon  as  the 
forms  are  in  place,  in  order  that  the 
erection  of  ta^s  may  be  started  after 
completion  of  the  steel  contract.  The 
leaching  plant  is  treating  copper-clad 
steel  scrap  to  recover  the  copper.  The 
cleaned  steel  scrap  is  going  to  a  number 
of  steel  plants,  including  the  Ford  plant 
at  River  Rouge,  the  Great  Lakes  Steel 
Corp.  at  Ecorse,  the  Inland  Steel,  and  the 
Keystone  Steel  Co.,  in  addition  to  several 
smaller  lower  Michigan  foundries.  The 
scrap  is  not  baled,  but  a  baling  press 
will  be  installed  if  baling  is  required 
after  the  war. 

►  Improvements  are  under  way  at  Calu¬ 
met  &  Hecla’s  smelter  at  Hubbell.  One 
of  the  oldest  big  furnaces,  the  No.  23, 
has  been  abandoned  and  dismantled,  the 
brickwork  and  bottom  furnishing  sal¬ 
vaged  copper  for  war  purposes.  No.  24, 
the  last  hand-dipped  furnace,  will  soon 
follow  suit  to  make  room  for  billet 
handling  equipment.  To  further  aid  the 
casting  of  billets,  a  new  furnace  will 
be  built  in  place  of  old  No.  22.  A  melt¬ 
ing  furnace,  No.  20,  and  two  refining 
furnaces,  21  and  22,  will  be  sufficient 
to  handle  all  tonnage. 


ALASKA 


HUae-Vefft 


. . .  a  c04fuU*uUi04i,  tlust  makeA  fio44iUe, 


•  Purchase  of  Tubing  in  Economical  Long  Lengths 

•  Cutting  of  Tubing  on  Spot 

•  Use  of  All  Small  Lengths 

•  Installation  in  o  Few  Minutes 

•  A  No-Leok  Connection 


Note  how  easy  it  is  to  install 


MINE-YENT  Tubing! 


A  Each  end  oi  Tubing  is 
,  turned  bock  about  3  inches 
lover  MINEVENT  Couplet 
I  ring.  Run  linger  along  in- 
'  side  of  cull  to  smooth  out 
tall  tubing. 


Operator  inserts  each 
culled  end  ol  tubing  con¬ 
taining  ring  into  un¬ 
damped  MINE-VENT 
Coupler. 


V  After  inserting  the 
coupler  draw  bar  in  proper 
slot  a  slight  pressure  on 
clamp  lever  completes  the 
solid,  no-leok  connection. 


Ask  Fund  to  Aid 
Alaskan  Mining 

Virginia  Lake  Molybdenum  property  to  be 
developed — U.  S.  Smelting  employees  get 
vage  increase — New  oil  areas  reported 
from  Arctic  slope 

►  Delegate  Anthony  J.  Dimond  and  Con¬ 
gressman  Warren  G.  Magnuson  of  Wash¬ 
ington,  will  father  a  bill  before  Congress 
asking  an  appropriation  of  $6,000,000 
to  be  put  with  like  amounts  from  the 
British  Columbia  government  and  the 
Canadian  Federal  Government  to  build 


...  a  fool-proof  coupler,  designed  by  a  mine  and  tunnel  man, 
the  MINE-VENT  Coupler  has  no  small  parts  to  be  lost  .  .  .  noth¬ 
ing  to  wear  out,  bend  or  break.  Use  it  in  combination  with 
MINE-VENT  Flexible  Blower  Pipe  .  .  .  get  efficient,  ecoiiomical 
ventilation. 


THE  AMERICAN  BRATTICE 
CLOTH  CORPORATION 

WARSAW  •  INDIANA 
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Jlotl  oi  P<uue^, . . 

BUT  EASY  TO  HANDLE! 


Here’s  four  of  a  battery  of  210  cu.  ft.  actual  air 
Schramm  Compressors,  operating  as  a  unit  system 
for  a  large  industrial  plant.  They’re  taking  care  of 
the  variable  maximum  and  minimum  load,  auto¬ 
matically,  24  hours  a  day — with  minimum  attention  ! 

Schramm  v/as  specified  because  it  provides 
heavy-duty,  continuous  operation  with  least  atten¬ 
tion,  upkeep  and  operating  costs. 

Schramm  Air  Compressors  are  available  with 
various  types  belt  drives,  as  well  as  built-in  motor 
drive  and  direct  connected  diesel  or  gasoline 
engines.  Each  unit  is  lightweight,  compact,  with 
capacities  up  to  600  cu.  ft.  displacemenf. 

Long-life  features  of  Schramm  include:  mechani¬ 
cal  intake  valve  . . .  vertical  piston  travel  and  hori¬ 
zontal  valve  action  . . .  sturdy  support  for  cylinder 
head  . . .  and  forced  feed  lubrication. 

Other  Schramm  features  are  likewise  outstanding. 
Write  today  for  complete  details  In  Catalog  42-S. 


THE  COMPRESSOR  PEOPLE 
IKC  WEST  CHESTER 
PENNSYLVANIA 


^ALASKA 


a  highway  from  a  connection  with  the 
Alaska  Highway,  through  British  Co¬ 
lumbia,  into  Washington  to  promote  the 
development  of  Alaska  mining  resounes, 
and  to  bring  the  mineral  output  of  the 
Territory  into  the  United  States  by  the 
most  direct  route.  British  Columbia 
has  already  pledged  its  $6,000,000.  Sen¬ 
ator  McNary  of  Oregon  is  said  to  favor 
the  project. 

►  Walter  W.  Stoll,  general  manager  of 
the  Independence  mine  in  the  Willow 
Creek  district,  announces  that  the  prop¬ 
erty  will  be  kept  in  condition  for  quick 
resumption  of  operations  when  man¬ 
power  difficulties  are  relieved.  Opera¬ 
tions  were  closed  down  Aug.  8,  and 
all  work  except  overhauling  and  main¬ 
tenance  ceased.  Most  of  the  men  and 
their  families  have  moved  away.  Mr. 
Stoll  says  the  mine  has  been  in  con¬ 
tinuous  operation  since  1936,  and  in  that 
time  it  paid  labor  $2,500,000,  and  paid 
in  taxes  $750,000.  Nearly  $7,000,000 
was  taken  from  the  mine  in  that  time. 

►  Hearings  of  a  wage  dispute  between 
Alaska  Juneau  Gold  Mining  Co.  and 
its  men  were  held  Sept.  20  and  21,  and 
the  points  at  issue  were  passed  on  to 
higher  labor  authorities.  The  miners 
asked  a  raise  of  30c  an  hour,  claiming 
the  cost  of  living  has  gone  up  40  to  50 
percent.  The  company  states  the  men 
have  received  a  20  percent  increase 
since  last  January,  and  furthermore 
that  the  company  has  lost  $40,000  in 
operations  and  that  any  further  losses 
may  force  the  company  to  close  down 
its  operations,  which  are  classed  as  an 
essential  war  industry. 

►  Lawrence  Swensen,  80  year  old  pros¬ 
pector,  after  being  in  the  hospital  at 
Fairbanks,  left  for  his  claims  in  the 
Jack  Wade  district  in  July,  and  two 
months  later  his  skull  and  a  few  bones 
were  found  not  far  from  his  home. 
His  body  had  been  eaten  by  bears  which 
may  have  killed  him  when  they  found 
him  in  a  weakened  condition  or  he  may 
have  died  from  exhaustion. 

►  Alaska  Metals  and  Power  Co.  has 
been  incorporated  at  Seattle,  with  a 
capitalization  of  $50,000  to  develop  a 
molybdenum  property  in  the  Virginia 
Lake  district  in  the  Mill  Creek  area. 
J.  C.  Galvin,  president,  says  he  has 
several  men  at  work  and  will  crowd  de¬ 
velopment  as  much  as  possible. 

►  Mining  men  from  the  Hyder  district 
are  asking  the  Ketchikan  Chamber  of 
Commerce  to  assist  in  securing  a  branch 
road  from  the  Alaska  Highway  in  the 
Hyder  district  into  interior  mineral  and 
timber  regions. 

►  An  increase  of  4  to  9c  an  hour  in  the 
wage  rate  of  power  plant  employees  to 
bring  them  up  to  the  limits  prescribed 
by  the  Little  Steel  formula  is  provided 
in  a  contract  which  has  been  signed  by 
U.  S.  Smelting,  Refining  &  Mining  Co. 
and  the  Fairbanks  Mine  Workers’  Local. 
The  changes  will  have  to  be  approvcl  by 
the  WLB.  Negotiations  were  carried  on 
since  June  1942.  Charles  A.  Wheeler, 
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EAeiE-PICHER 


ORDERS 


ANOTHER 


WEIGHTOMETER 

•  First  one  in  use  at  Hillsboro^  Illinois 

•  New  one  for  Minas  de  Guerrero,  Mexico 


To  paraphrase  the  old,  old 
proverb  .  .  .  "A  satisfied  customer 
is  the  proof  of  the  pudding."  The 
Ectgle-Hcher  Lead  Company  at 
Hillsboro,  Ill.,  uses  one  20" 
Pivoted  Weightometer  handling 
fine  zinc  oxide,  25  pounds  per  cu. 
ft.,  capacity  10,000  lbs.  per  hour. 
We  are  now  building  for  them  a 
standard  Weightometer  to  go  to 
their  Minas  de  Guerrero  plant  in 
Mexico.  This  Weightometer  is  to 
go  on  a  20"  incliuied  belt  conveyor 
handling  50  metric  tons  per  hour 
of  crude  lead 
and  zinc  ore  — 
minus  1"  lumps. 


Features 
of  the 
famous 

WEIGHTOMETER 


Commissioner  of  the  Department  of 
Labor,  made  several  trips  to  Fairbanks 
in  connection  with  the  negotiations.  The 
company's  activities  are  limited  to  main¬ 
tenance  and  to  power  operations. 

►  Two  Government  engineers  have  made 
a  tour  of  strategic  mineral  operations  of 
Alaska.  They  are  E.  D.  Gardner,  from 
Rolla,  Mo.,  and  Robert  S.  Sanford,  of 
Juneau.  They  declare  the  tin  fields  of 
the  Territory  are  the  largest  in  the 
nation  and  tin  and  tungsten  will  soon 
be  in  production,  as  are  chrome,  quick¬ 
silver,  and  antimony.  “Under  the  stra¬ 
tegic  mineral  program,  we  have  been 
working  three  years  in  Alaska  and  have 
plans  to  continue  after  the  war,”  Mr. 
Gardner  says.  "I  believe  the  Kuskokwim 
(juicksilver  area  will  be  one  of  the  most 
important  in  the  United  States.” 

►  U.  S.  Bureau  of  Mines  engineers  report 
five  new  oil  areas  and  several  additional 
oil  seeps  on  the  Arctic  slope  on  their 
return  from  Point  Barrow  where  they 
spent  three  weeks.  Robert  S.  Sanford 
of  the  Bureau,  who  was  in  charge  of 
the  exploration,  says  that  heretofore  the 
only  known  oil  location  in  that  district 
is  one  at  Cape  Simpson,  60  miles  east 
of  Point  Barrow.  He  recommends  that 
the  Bureau  undertake  exploration  of 
seeps  that  have  been  reported  by  Eski¬ 
mos,  some  of  which  it  is  said  no  white 
man  has  ever  seen. 


CANADA 


Consolidated  to  Reduce 
Tungsten,  Mercury  Output 

Yukon  Consolidated  halts  gold  theft  ring — 
Metals  Reserve  will  not  renew  cobalt  con¬ 
tract — Porcupine  hospitalization  plan  ap¬ 
proved 

►  The  Ontario  provincial  government  has 
appointed  a  Mining  Committee  with 
Douglas  A.  Mutch  as  secretary,  for  the 
purpose  of  considering  recommendations 
of  individuals  as  well  as  organizations. 
A  program  of  activity  is  being  laid  out 
in  which  labor  representatives  on  the 
committee  are  assisting.  Responsibilities 
have  been  announced  as  representing  a 
program  of  education,  including  health 
measures,  to  assist  in  establishing  min¬ 
ing  communities  that  will  be  on  a  per¬ 
manent  and  constructive  basis.  It  is  also 
proposed  to  encourage  and  assist  pros- 
jjcctors  and  to  study  regulations  that 
control  the  financing  of  both  mining 
properties  and  mining  communities. 

►  A  hospitalization  plan  similar  to  the 
one  in  effect  at  both  the  Hollinger  and 
McIntyre  mines  has  been  approved  by 
employees  at  all  but  two  mines  in  the 
Porcupine  camp,  Ontario.  The  new  pro¬ 
gram  is  expected  to  take  effect  in  Novem¬ 
ber  after  operating  details  have  been 
worked  out  between  the  medical  repre¬ 
sentatives  and  the  various  mine  man¬ 
agements.  Notices  have  recently  been 
posted  at  the  Aunor,  Dome,  Hallnor,  and 


O  Easily  installed.  Supports  are  sim¬ 
ple,  inexpensive.  Ordinary  conveyor 
structure  need  not  be  altered.  Any 
intelligent  mechanic  can  install. 

0No  operating  expense.  Weighs,  re¬ 
cords  automatically.  Labor  saving 
quickly  exceeds  installation  cost. 
Operating  Drive  taken  from  con¬ 
veyor. 

©Simplicity.  Entirely  free  from  all 
complex  motions  and  parts.  Con¬ 
tinuous  integrator. 


©Working  parts  enclosed.  Sheet  iron 
casing  protects  from  dust,  dirt,  tam¬ 
pering. 

Durability.  Weightometers  installed 
over  30  years  still  in  satisfactory 
service.  Maintenance  negligible. 

O  Weighing  Continuous.  Responds  to 
every  load  fluctuation  ...  no  re¬ 
tarding  or  damping  devices.  Sensi¬ 
tivity  unimpaired.  Accurate  for  in¬ 
termittent  or  continuous  load. 


Write  for  Data  Book  ''Weight  at  a  Glance."  Twenty-two  pages  of  factual  data 
— technical  drawings,  photos,  detailed  parts,  conveyor  arrangements,  specifica¬ 
tions  .  .  .  all  the  information  you  need  to  determine  the  applicability  of  the 
Merrick  Weightometer  to  your  mine.  A  copy  sent  promptly  on  request. 

MERRICK  SCALE  MFC.  COMPANY 

ENGINEERS  AND  MANUFACTURERS  OF  AUTOMATIC  WEIGHING  EQUIPMENT 
-  PASSAIC,  NEW  JERSEY.  U.  S.  A.  _ 
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I  ore  I 


►  CANADA 


Pamour  mines  announcing  the  new  policy 
of  giving  employees  holidays  with  pay. 
Annual  holidays  with  pay  have  been  in 
effect  for  some  time  at  the  Broulan 
mine,  Porcupine. 

►  A  survey  of  mining  camps  in  Northern 
Ontario  and  Northwestern  Quebec  indi¬ 
cates  that  the  age  of  miners  has  ad¬ 
vanced  considerably.  From  1930  to  194(i 
the  average  age  of  workers  at  some  mines 
was  under  30.  Under  war  conditions 
there  has  been  not  only  heavy  enlistment 
but  also  migration  of  younger  miners  to 
southern  industrial  centers,  where  war 
industry  rapidly  attracted  those  who  did 
not  enter  military  service.  Teck-Hughes 
Gold  Mines,  Kirkland  Lake,  is  reported 
to  have  the  highest  average  age,  at  4.3 
years,  of  any  property  listed. 

►  On  March  31,  1944,  Metals  Reserve 
Go’s,  contract  to  buy  cobalt  ore  expires, 
and  it  has  been  announced  that  the  con¬ 
tract  will  not  be  renewed.  The  office  of 
the  Metals  Controller  at  Ottawa  an¬ 
nounces  that  no  changes  will  be  made  in 
regulations  for  export  of  cobalt  in  the 
form  of  ore  and  concentrate  until  next 
March.  Until  then,  applications  for  ex¬ 
port  will  continue  to  be  approved,  pro¬ 
vided  there  is  no  conflict  with  economic 
warfare  measures.  Stocks  of  the  ore 
have  accumulated  in  Canada  and  there 
is  believed  to  he  some  possibility  after 
the  war  of  opening  sales  outlets  that  are 
now  closed  to  Canadian  mines. 

►  The  Ontario  Labor  Court  was  sched¬ 
uled  to  hear  an  application  on  October 
14  of  International  Mine,  Mill  and 
Smelter  Workers,  Local  598,  seeking  ap¬ 
pointment  as  collective  bargaining 
agency  for  the  employees  of  International 
Nickel  Co.  at  Sudbury.  The  Nickel  com¬ 
pany  now  has  a  collective  bargaining 
agreement  with  the  United  Copper  Nickel 
Workers  Union,  which  has  also  made 
application  for  recognition  as  collective 
bargaining  agency. 

►  The  Labor  Court,  Mr.  Justice  Roach 
presiding,  received  an  application  from 
the  employees  of  the  Lake  Shore  mine 
for  certification  as  collective  bargaining 
agent.  The  International  Mine,  Mill  and 
Smelter  Workers,  Local  240,  has  likewise 
asked  to  be  appointed  bargaining  agent. 
Decision  has  been  reserved.  A.  G. 
Slaight,  K.  C.,  appeared  for  Lake  Shore 
and  maintained  that  the  International 
union  could  not  qualify  as  collective  bar¬ 
gaining  agent,  since  the  law  specified 
associations  of  employees.  A  review  was 
also  submitted  of  the  benefits  secured  for 
employees  by  members  of  the  company 
union,  which  nas  been  active  for  more 
than  a  year. 


ONTARIO 


THE  DURGIOH  WON'T  LAST 


America  and  the  American  way  of  business  progress  is  strong. 
It  will  come  thru  the  present  "duration"  even  stronger!  We  may 
be  forced  to  undergo  annealing  fire,  we  are  prepared  for  that. 
But  durations  are  fleeting,  temporary  periods,  they  have  no 
staying  power,  they  do  not  last. 


In  our  business  history  over  67  years,  we  have  overlapped 
several  "duration"  periods,  and  we  have  prepared  to  live  suc¬ 
cessfully  through  many  more. 


Our  belief  is  based  on  our  continuing  effort  to  make  DFC  prod¬ 
ucts  and  equipment  the  best  obtainable,  always.  Our  customers 
the  world  over  have  come  to  depend  on  us  for  high  standards, 
reliability,  and  fair  treatment. 


EL  PASO.TE 
NEW  YORK. 


DENVER. 


U.S.A. 


SALT  LAKE 
CITY,  UTAH 


►  Wright-Hargreaves  Mines,  in  its  report 
for  the  year  ending  in  August,  descrilics 
operations  on  a  smaller  scale  than  at  any 
time  since  1933.  Although  successful  in 
maintaining  ore  reserves,  the  tonnage  of 
ore  milled  and  profits  appear  consider¬ 
ably  lower.  Production  amounted  to 
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PRESSED  STEEL  CAR  COMPANY,  INC 

INDUSTRIAL  DIVISION 

PITTSBURGH,  PA. 


about  $4,900,000  from  an  average  of 
700  tons  a  day,  compared  with  $6,259,433 
the  year  before.  Now  the  mill  rate  is 
lown  to  600  tons  daily.  Ore  reserves  are 
itated  to  be  above  $22,000,000,  compared 


dth  $22,931,155  a  year  ago,  when  the 
^ade  averaged  $19.34  a  ton.  Although 
much  less  development  has  been  possi¬ 
ble  during  the  past  year,  it  is  reported 
that  a  greater  tonnage  has  been  added 
to  reserves  than  was  reported  a  year  ago. 

►  At  Port  Coldwell,  on  the  north  shore 
of  Lake  Superior,  Port  Coldwell  Mines 
t  Metals  are  beginning  production  of 
neplieline  syenite.  In  his  report  on  the 
property,  Dr.  J.  F.  Wright  states  that 
more  than  700.000  tons  of  high-grade 
material  will  be  available  from  the  larg¬ 
est  of  five  deposits  located  on  the  com¬ 
pany’s  property.  It  is  stated  that 
mining  and  milling  costs  are  not  ex- 
exceed  $6  a  ton.  R.  V. 


peeted  to 

.\rntfield  is  president. 


Milling  cars  built  by  Pressed 
Steel  Car  are  top  per¬ 
formers  in  keeping  metal 
mining  tonnage  up  \==5=j. 
to  schedule — both 
above  and  below 


ground.  These  husky,  dur¬ 
able,  efficient  cars  are  daily 
proving  their  dependabUity 
in  many  of  the  nation's 
^  war-busy  metal  mines. 

Wiite  for  deccriptive  bulletin. 
Designers  and  Bvildars  of  Railway  Cars  Sineo  1898” 


►  Tlie  assets  of  three  operators  active  in 
the  Wilberforce  area  of  Eastern  Ontario 
were  recently  taken  over  by  Cardiff 
Fluorite  Mines.  Fluorspar  deposits  of 
jood  grade  and  considerable  size  have 
been  explored  for  a  length  of  upwards  of 
500  ft.  L.  K.  Fletcher,  vice  president  and 
consulting  engineer,  reports  that  surface 
work  and  diamond  drilling  have  given  the 
enterprise  considerable  encouragement. 
Large-scale  tests  are  being  made  in  the 
Ore  Dressing  Laboratories  of  the  Bureau 
of  Mines  at  Ottawa.  It  is  believed  that 


►  At  Delnite  Mines  shaft  sinking  is  in 
progress  and  a  block  of  four  new  levels 
bas  been  established  down  to  a  depth 
of  2.125  ft.  Under  the  present  program, 
sinking  will  persist  to  open  levels  at 
2,2.50  and  2,375  ft.  The  persistent  labor 
shortage  has  led  to  a  further  reduction 
in  the  daily  mill  rate  from  350  to  300 
tons.  Ore  reserves  are  believed  to  be 
tmple  for  production  at  this  rate  for 
nnrc  than  two  years. 

►  A  development  program  has  been  rec¬ 
ommended  by  G.  R.  McLaren,  consulting 
sngineer,  at  a  cost  of  about  $130,000, 
io  open  up  ore  reserves  on  the  75-acre 


LINN  HAFTRAKS  HAVE  THE 
POWER  TO  PLOW  THE  DRIFTS 
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Stamina,  drive  and  structural  strength  are  built  into 
LINN  HAFTRAKS  for  the  hard  work  of  clearing  heavy 
snowdrifts- in  open  country. 

The  exclusive  CONTOUR-FOLLOWING  TRACTION  makes 
Linn  Haftraks  as  effective  for  winter  service  as  for  off-the- 
road  operations  throughout  the  other  seasons. 


ifhei  e  a  new  haulage,  wa 
'pencd  across  the  property. 


THE  LINN  MANUFACTURING  CORPORATION,  Morris,  N.Y, 
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less  than  40  ft.  While  the  recently 
completed  mill  has  a  daily  capacity  of 
400  tons,  the  rate  of  production  has 
been  held  at  less  than  150  tons  a  day 
as  a  result  of  the  labor  shortage.  It  is 
proposed  to  ship  concentrates  to  Pitts¬ 
burg, 

►  September  output  at  Golden  Manitou 
Mines,  located  about  four  miles  east  of 
Val  D’Or  on  the  main  Abitibi  Highway, 
reached  a  new  record  level  with  zinc 
concentrates  valued  at  $197,000.  At  the 
present  mill  rate  the  two  contracts  with 
Metals  Reserve  Co. 


By  the  SAUERMAN  method 
of  handling  materials  . . 


Where  materials  are  to  be  moved  distances  of  several 
hundred  ieet  or  more,  a  SAUERMAN  Drag  Scraper  or 
Cableway  can  cut  the  cost  per  cubic  yard  to  a  low 
figure  because  it  is  able  to  dig,  haul  and  place  the  ma¬ 
terial  in  a  continuous,  straightline  operation,  doing  away 
with  the  expense  of  rehandling.  The  operation  is  smooth 
and  rapid,  producing  large  yardage  with  moderate  ex¬ 
penditure  of  power. 

The  first  cost  of  a  SAUERMAN  Machine  is  reasonable, 
maintenance  amounts  to  very  little,  and  the  simplicity 
of  operation  makes  it  possible  to  place  the  control  of 
even  the  largest  installation  in  the  hands  of  one  op¬ 
erator.  Moreover,  the  machine  is  very  flexible,  hence 
it  is  easy  to  adapt  it  to  the  exact  needs  of  different  jobs. 

Get  This  Useful  Booklet . . .  p,lfofp,rand 

bank  excavation,  alluvial  mining,  moving  blasted  ore. 
deep  dredging,  stock-piling  and  reclaiming,  etc.,  are 
illustrated  in  the  Sauerman  catalog.  A  copy  of  this 
booklet  is  yours  for  the  asking. 


Sauerman  Slackline  Cableway  digs 
sticky  matrix  from  deep  deposit  and 
delivers  70  cu.  yd.  per  hour  to  car¬ 
loading  hopper. 


will  not  be  com¬ 
pleted  until  next  September,  at  the  rate 
of  102,000  tons  a  month.  Production  is 
expected  to  start  before  year-end  from 
the  three  new  levels  that  have  been 
opened  to  a  depth  of  950  ft.  An  explora* 
tory  drilling  program  has  been  recom¬ 
mended  by  Dr.  W.  F.  James,  consulting 
geologist,  for  the  purpose  of  exploring 
the  western  extension  of  the  shear  zone 
that  crosses  the  full  width  of  the  prop- 
ertv. 


A  2  cu.  yd.  Sauerman  scraper  bucket 
powered  by  75  h.p.  hoist  fills  a  stope 
through  rahe.  Gravel  from  surround¬ 
ing  bank  is  scraped  into  raise  at  a 
rate  of  1,000  cu.  yd.  per  hour. 


SAUERMAN  BROS, Inc 


CHICAGO  7.  ILLINOIS 


large  scale  pumping  operations.  The 
mine  workings  are  now  reported  to  be 
cleaned  out  down  to  the  fourth  level. 
Large  pumps  have  been  on  order  for 
removing  mud  from  the  mine  workings. 
In  October  special  pumps  were  installed 
on  surface  for  cleaning  out  the  glory 
hole.  On  the  Donchester  property,  a 
mile  east  of  the  Beattie  mill,  the  new 
shaft  that  is  to  go  down  to  1,000  ft. 
has  been  completed  to  a  depth  of  180 
ft.  and  the  surface  plant,  including 
headframe,  is  under  construction.  Pro¬ 
duction  is  expected  to  start  early  next 
year  at  the  rate  of  200  tons  a  day. 

►  An  increase  in  positive  ore  reserves 
to  a  new  record  has  been  announced  by 
Lamaque  Gold  Mines  for  the  quarter 
ending  August  31 
developed  during 
ft,  length  on  the  2,100-ft.  level  across  a 
width  of  6  ft.  Total  output  for  the 
first  eight  months  of  the  year,  from  the 
milling  of  194,200  tons,  was  valued  at 
$2,100,569,  of  which  $772,022  was  net 
profit  as  compared  with  a  net  profit  of 


The  only  new  ore 
this  period  was  a  70- 


CLIPPER  MASONRY  SAWS 

provide  a  real  advantage  to  every  Indus¬ 
trial  Plant.  Your  production  can  be  in¬ 
creased  by  speeding  fire  brick  repairs. 

You  can  easily  cut  Clay,  Chrome,  Mag¬ 
nesite,  Silica,  Sillimanite,  Zircon  and  Acid 
Proof  Refractories. 

Prompt  Delivery,  Write  for  Catalogs 

THE  CUPPER  MANUFACTURIN6  CO. 

400  Chouteau  Bldg.  St.  Louis,  Mo. 


BRITISH  COLUMBIA 


ntly 
Y  of 
has 
day 
t  is 
itts- 


itou 
it  of 
way, 
zinc 
;  the 
with 
corn- 
rate 
)n  is 
from 
been 
lora- 
icom- 
Iting 
3ring 
zone 
prop- 


an- 
is  be¬ 
aring 
ive-in 
dump 
terial 
kings 
y  on 
^  The 
to  be 
level, 
■r  for 
kings, 
tailed 
glory 
rty,  a 
e  new 
00  ft. 
)f  180 
luding 
Pro 
j  next] 
L  day. 

jserves 
ced  by 
uarter 
iw  ore 
a  70' 


share  from  the  July  dividend,  which 
in  turn  was  down  Ic  from  the  regular 
quarterly  payments  of  4c  per  share  each 
obtaining  since  1938. 

►  Privateer  Mine,  Ltd.,  Clayoquot  min¬ 
ing  division,  will  pay  a  dividend  of 
Ic  per  share  Nov.  10  to  shareholders 
of  record  Oct.  25.  In  addition  the  board 
of  directors  had  under  consideration  a 
further  distribution  to  be  made  in  1944. 
This  announcement  was  made  despite  the 
suspension  of  gold-mining  operations  at 
the  end  of  September.  August  produc¬ 
tion  was  1,186  oz.  gold,  valued  at  $45,658, 
from  1,712  tons,  averaging  0.634  oz. 
gold  per  ton. 

►  The  National  War  Labor  Board  has 
api)roved  the  joint  application  of  Britan¬ 
nia  Mining  and  Smelting  Co.,  Ltd.,  and 
the  International  Union  of  Mine,  Mill 
and  Smelter  Workers,  requesting  holi- 

's  with  pay  and  time  and  a  half  for 
overtime  work.  The  ruling  is  retro¬ 
active  to  Sept.  3,  the  date  of  application. 


►  During  the  third  quarter  of  1943, 
Bralorne  Mines,  Ltd.,  produced  17,290 
oz.  gold,  valued  at  $665,665,  from  27,692 
tons,  averaging  0.625  oz.  gold  per  ton. 
Production  for  the  year  to  the  end  of 
September  was  57,321  oz.  gold,  valued 
at  $2,206,859,  from  92,403  tons,  aver¬ 
aging  0.62  oz.  gold  per  ton.  During  the 
past  quarter,  development  work  was 
confined  to  the  17  and  18  levels  where 
ore  developed  exceeded  that  extracted, 
both  as  to  tonnage  and  grade.  Ore 
broken  at  least  equalled  that  milled, 
tluMcby  preserving  the  broken-ore  re¬ 
serves.  Despite  the  intimation  that 
Consolidated  Mining  and  Smelting  Co. 
may  curtail  its  large-scale  operations  at 
the  Pinchi  Lake  mercury  mine,  Bralorne 
proceeding  with  the  development  of  its 
Takla  mine  in  the  Omineca  district,  and 
hopes  to  have  it  in  production  before  the 
nd  of  the  year. 


September  production  of  Cariboo  Gold 
Quartz  Mining  Co.,  Ltd.,  was  778  oz. 
gold,  valued  at  $29,953,  from  1,950  tons, 
averaging  0.40  oz.  gold  per  ton.  In 
addition  a  ball-mill  clean-up  yielded  472 
oz.  gold,  valued  at  $18,172.  During  the 
first  seven  months  of  the  current  fiscal 
[rear,  ending  Aug.  31,  recovery  was 

110,032  oz.  gold,  valued  at  $386,220,  from 
23, .571  tons  of  ore  milled.  This  is  ap¬ 
proximately  half  of  the  value  of  pro- 
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lluotion  on  the  corresponding  date  of 
Jthe  previous  year  and  only  about  one- 
uerl  atplrd  of  normal  output  when  annual 
as  netfcfoduction  was  valued  at  approximately 
•ofit  off2,000,000.  Ore  reserves,  as  of  July  31, 
11943,  were  estimated  at  406,712  tons, 
pver.iging  0.395  oz.  gold  per  ton. 

Island  Mountain  Mines  Co.,  Ltd.,  Cari- 
fioo  subsidiary  of  Newmont  Mining  Corp., 
produced  688  oz.  gold  from  1,661  tons 
“f  ore  treated  in  September. 

Consolidated  Mining  and  Smelting  Co. 
1*^  ;  Canada,  Ltd.,  has  announced  the  sus¬ 
pension  of  mining  at  the  Red  Rose 
ungsten  property  in  the  Omineca  min- 
division.  The  shutdown  will  be 
fffective  by  Dec.  20,  when  present  con- 
Ifacts  will  have  been  completed.  The 
ihift  in  world  demand  has  also  affected 
Ireroiiry  and  Consolidated  proposes  to 
artail  the  scale  of  operation  at  its 


LOCKSEAM 
SPIRALWELD  PIPE 


POST-WAR  VENTILATING  JOBS 

CALL  FOR  NAYLOR 

LIGHT-WEIGHT  PIPE 


•CHECK  THESE  NAYLOR 
PERFORMANCE  ADVANTAGES 

•  Always  accurate  in  diameter. 

•  Concentric  ends  match 
correctly. 

•  Easier  to  install. 

•  Holds  true  cylindrical  form. 

•  Stays  tight  and  leakproof. 

•  Stronger  —  safer. 

•  High  salvage  value. 

•  Light  weight  saves  steel. 

•  Cuts  maintenance  costs. 

•  Saves  money. 

Sixes:  4"  to  30"  in  diameter  — 
all  types  of  fittings,  connections 
and  fabrications. 


There  are  three  sound  reasons  why  Naylor  is 
the  preferred  pipe  for  push-pull  ventilating 
service.  It  is  light  in  weight.  It  is  leaktight. 
And  it  is  stronger,  thanks  to  the  exclusive 
Lockseam  Spiralweld  truss  that  runs  the.  length 
of  the  pipe. 

Add  to  these  advantages  the  practical  savings 
of  Naylor  lightweight  pipe  and  you  can  see 
why  so  many  experienced  opeiMtors  depend 
on  this  distinctive  pipe  for  permanent  as  well 
as  temporary  ventilating  lines. 


NAYLOR  PIPE 

company^ 

1243  East  92nd  Street 
Chicago  19,  Illinois 


Pinchi  Lake  property,  the  largest  pro¬ 
ducer  in  the  w'estern  hemisphere. 

►  Zincton  Mines,  Ltd.,  has  been  recog¬ 
nized  by  Dominion  tax  authorities  as  a 
new  base-metal  operation  and  is  thereby 
entitled  to  special  consideration  regard¬ 
ing  taxation.  Zincton  is  a  subsidiary 
of  Sheep  Creek  Gold  Mines,  Ltd. 


YUKON  TERRITORY 


Placers,  Ltd.,  also  a  McRae-Patty  opera¬ 
tion,  situated  at  Atlin,  B.  C.,  suspended 
operations  early  this  summer  for  the 
duration  of  hostilities. 

►  A  major  highgrading  ring  has  been 
brought  to  justice  with  discovery  of  the 
theft  of  gold  dust  valued  at  more  than 
.$22,000  from  Yukon  Consolidated  Gold 
Corp.,  Ltd.  Sentences  ranging  from  six 
months  to  four  years  have  been  meted 
out  to  the  guilty  parties.  Restitution  of 
the  stolen  gold  has  been  made. 


►  Clear  Creek  Placers,  Ltd.,  is  closing  its 
bucketline -dredging  operation  in  Clear 
Creek  after  a  successful  season.  It  is 
expected  that  the  operation  wdll  be 
resumed  next  spring.  Spruce  Creek 


►  The  600-mile  oil  pipe  line  from  Fort 
Norman  to  Whitehorse  is  progressing, 
and  a  line  is  also  being  laid  from 
Whitehorse  to  Fairbanks.  This  is  ex¬ 
pected  to  aid  in  further  development 
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UNATTENDED 

SUBSTATIONS 


Type  KSA  Circuit  Breakers 
help  produce  record  tonnages 


'  Efficient  substations  mean  more  production  by 
eliminating  time  losses  resulting  from  disturbances 
on  feeder  circuits.  This  is  true  of  the  semi-automatic 
station  which  is  attended  only  in  starting  and 
stopping  and  of  the  full-automatic  station  which 
requires  nothing  but  rcu?e,  periodic  attendance. 
I-T-E  heis  had  more  experience  in  the  application  of 
d-c  circuit  breakers  in  mining  distribution  systems 
than  any  other  group,  and  our  engineers  will 
be  glad  to  tell  you  how  we  can  aid  production. 

Representatives  in  Principal  Mining  Areas 


CIRCUIT  BREAKER  CO. 

PHILADELPHIA.  PA. 


Plan  now — to  save  time,  later. 

£ven  though  wur  restrh'tiuiiM 
;  may  defer  your  procurement  It' 

of  new  e<|iiipnient  fur  plant 
improvementH,  we  will  be  Kbiil 
to  help  you  work  out  the  dP 
tails  of  .vour  needs  now— In'- 
if.  future  action.  Write  for  b-.iJIe  ^ 
tin. 


Heavy  Duty  Positive  Gas  Pump  handling 
SO2  gas  at  a  large  lead  company.  Capacity 
12,000  CPM;  6  lbs.  pressure;  direct  con¬ 
nected  to  327  RPM  motor. 

"R-C"  Positive  Displacement  Gas  Pumps 
and  Blowers  are  built  in  a  wide  range  of 
sizes  up  to  50,000  CPM,  and  for  pressures 
up  to  15  lbs.  in  single-stage  construction, 
and  to  30  lbs.  in  the  two-stage  arrangement. 

ROOTS-CONNERSVILLE  BLOWER  CORP. 

311  Washington  Ave.  Connersville,  Indiana 


►  CANADA 


of  the  mineral  resources  of  the  Territory. 
Producing  oil  wells  at  Fort  Norman  now  I 
number  25,  and  others  are  being  drilled. 
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►  Ray  Stewart  left  his  Rico  claim  on 
Galena  Hill  in  the  Mayo  district  when 
he  was  unable  to  secure  labor  for  fur¬ 
ther  work,  but  he  is  prepared  to  resume 
early  in  the  spring.  He  says  Billy  Wil¬ 
liams,  who  has  a  dredge  on  Sixtymile, 
has  closed  for  the  season,  and  he  reports 
only  five  of  the  ten  dredges  of  Yukon 
Consolidated  are  in  operation.  Most 
of  the  miners  have  left  the  district. 


MEXICO 
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Camacho  Decrees  Generali 
Wage  Increase 


President  also  outlaws  unauthorized  sbilcesi 
-  Special  tax  placed  on  gold  production 
A.  S.  &  R.  wins  labor  case 


►  Outstanding  among  matters  affecting 
Mexican  mining  with  the  advent  of  fall 
was  a  decree  by  President  Manuel  Avila 
Camacho  granting  a  pay  increase  to  all 
workers  in  Mexico  earning  less  than  b 
pesos  ($2.10)  a  day,  and  the  freezing  oil 
these  increases  for  the  duration.  The! 
raise  and  its  freezing  were  ordered  asl 
part  of  the  government’s  program  tJ 
deal  with  soaring  living  costs,  but  the! 
action  was  to  some  extent  taken  in  re| 
sponse  to  the  petition  of  the  Confedera¬ 
tion  of  Mexican  Labor,  Mexico’s  strong¬ 
est  workers  organization,  of  which  th( 
national  miners  union  is  a  prominent 
member,  that  the  President  order  a 
general  50  percent  wage  increase. 
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►  The  decreed  raise  is  on  a  sliding  scale 
pared  down  from  50  percent  for  daily  paj 
of  one  peso  or  less  to  6  percent  for  dailj 
stipends  of  10  pesos.  Labor  circles  saj 
the  hike  will  benefit  nine  tenths  0 
Mexican  workers,  because  the  great 
majority  of  them  had  been  averagini 
only  about  three  pesos  a  day  each. 
Though  miners  have  had  several  raises 
of  late,  notably  the  general  10  percent 
boost  agreed  upon  by  the  government 
emploj’ers,  and  labor,  that  averted  a 
strike  threatened  against  67  major  com 
jianies,  most  of  them  will  get  in  on  thi 
new  raise  that  became  effective  Oct.  1 
Mining  costs,  of  course,  are  swelled  as  a 
consequence  of  this  raise. 
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►  Though  the  workers  are  pleased  witl 
the  hike,  Fidel  Velazquez,  secretary  gen 
eral  of  the  Labor  Confederation,  wa; 
quoted  as  saying  that  he  is  not  satisfieil 
The  Confederation  had  told  the  Presi 
dent  that  even  if  he  raised  wages  by  ii* 
percent,  wage  earners  would  still  be  3( 
percent  to  the  bad  with  regard  to  livinj 
costs.  The  government  has  just  frozei 
at  current  levels  for  the  duration  th 
prices  of  a  variety  of  foodstuffs  am 
other  prime  necessity  articles. 

►  Most  members  of  Mexico’s  pi  once 
mining  cooperative,  the  Dos  Cirlos 
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TRUCO  DIAMOND  DRILL  DITS 

IN  EVERY  SIZE  FOR 

EVERY  NEED!  \ 


THE  MORE  FOOTAGE  YOU  DRILL 
THE  MORE  MONEY  YOU  SAVE 

In  all  sizes  and  types,  in  every  variety  of  rock  forma¬ 
tion,  Truco  Diamond  Drill  Bits  are  proving  their 
ability  to  lower  footage  costs. 

These  bits  contain  only  the  finest  quality  diamonds, 
carefully  selected  for  the  job  they  have  to  do.  Set  in 
a  matrix  of  Truco  patented  metal  that  has  high  re¬ 
sistance  to  abrasion,  the  diamonds  cut  clean  and  true, 
with  exceptionally  small  loss  due  to  wear.  The  result 
is  high  percentage  diamond  recovery,  maximum  core 
recovery,  greater  drilling  speed  and  minimum  labor 
and  footage  costs. 

Truco  Bits  are  available  in  all  standard  sizes.  Unique 
plant  facilities  and  skilled  diamond  engineers  are  at 
your  disposal  for  special  bits  to  drill  unusual  forma¬ 
tions  economically.  Bring  to  your  jobs  the  money 
saving  advantages  of  Truco  bits  that  are  guaranteed 
to  give  consistent  performance  under  uniform  condi¬ 
tions.  Write  for  descriptive  folder. 

OTHER  TRUCO  DRILLING  PRODUCTS:  BLASTING 
BITS  •  PILOT  BITS  •  CASING  BITS  •  REAMING  SHELLS 


FOR  ECONOMICAL  DRILLING  IN  ALL  FORMATIONS 


WHEEL  TRUEING 


00  W.  Davison  Avenue  Tl 
itroit 6,  Michigan  Jj 
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oi  ganized  in  1937  by  the  Cardenas  gov¬ 
ernment  to  take  over  and  work  the 
abandoned  properties  at  Pachuca,  Hi¬ 
dalgo,  of  the  British-owned  Cia.  Minera 
Dos  Carlos,  S.  A.,  are  reported  to  be 
highly  disgruntled  because  of  average 
daily  pay  of  1.25  pesos  each.  This 
cooperative  has  been  in  financial  diffi¬ 
culties  for  some  time.  It  has  been 
assisted  by  the  federal  and  state  govern¬ 
ments,  the  union  and  individual  miners. 

►  El  Favor  mining  cooperative,  employ¬ 
ing  158  men  on  properties  leased  from 
Siempre  Lista  Mining  at  Mineral  de  El 
Favor,  Jalisco,  is  doing  well.  A  40-ft. 
tunnel  is  being  drilled  to  open  an  im¬ 
portant  lead  deposit,  and  the  80-ton  mill 
is  handling  50  tons  daily  of  ore,  with 
gold,  silver,  iron,  manganese,  and  lead 
values.  The  society  plans  installation  of 
flotation  equipment  to  treat  cyanidation 
slimes  and  for  manganese  concentration. 
Jose  Velazquez  is  president  and  general 
manager,  and  Jose  Segura  is  general  sup¬ 
erintendent  of  the  society  whose  oflScial 
address  is  Mineral  de  El  Favor,  La 
Quemada,  Jalisco. 

►  Mining  men  along  with  other  business¬ 
men  in  Mexico,  as  well  as  prospective 
investors  in  mining  and  other  enterprises 
in  this  country,  are  pleased  by  the  assur¬ 
ance  Edurado  Suarez,  Minister  of 
Finance,  gave  just  before  he  flew  to  New 
York  on  a  government  fiscal  mission  that 
there  is  nothing  to  persistent  rumors 
that  the  income  tax,  an  all-federal  levy 
in  Mexico,  is  to  be  Increased.  Suarez 
declared  that  no  propositions  for  boost¬ 
ing  this  tax  are  now  under  consideration 
and  none  is  in  sight. 

►  President  Avila  Camacho,  exercising 
extraordinary  faculties  granted  him  by 
Congress  in  the  war  emergency,  has  out¬ 
lawed  all  strikes,  short  or  long,  that  are 
unauthorized  by  the  labor  authorities. 
The  decree  provides  that  the  government 
will  only  recognize  as  legal  duly  declared 
strikes  that  have  gone  through  the  pre¬ 
scribed  arbitration  process  and  that  all 
workers  who  strike  without  authoriza¬ 
tion  will  be  subject  to  fines  deductible 
from  their  wages. 

►  Lack  of  sufficient  complete  machinery 
and  spare  parts  continues  to  be  a  major 
problem  for  Mexican  mining.  This  con¬ 
dition,  it  is  said,  results  from  slowness  in 
obtaining  U.  S.  priorities  and  faulty  rail¬ 
road  transportation  in  Mexico,  circum¬ 
stances  that  greatly  retard  deliveries. 

►  The  consumption  cooperative  society 
founded  recently  by  miners  of  the  Hi¬ 
dalgo  del  Parral  zone.  Chihuahua,  the 
lai  gest  of  the  kind  in  Mexico,  has  been 
formally  recognized  by  the  Ministry  of 
National  Economy  which  has  jurisdiction 
over  all  cooperatives  in  this  country. 

►  The  Ministry  of  National  Defense  has 
gi^eli  mining  companies  until  Dec.  15 
to  report  to  it  the  number  of  their  em¬ 
ployees,  such  as  guards,  watchmen,  and 
pay  office  help,  who  must  be  armed  and 
the  kind  and  caliber  of  firearms  they 
carry.  The  Ministry  desires  to  keep  a 
clo«er  watch  on  armed  mining  company 
employees. 

►  a  special  tax  on  gold  production,  sub¬ 
ject  to  the  additional  two  percent  fed¬ 
eral  levy  on  this  output,  which  must  be 
paid  by  all  producers,  including  cooper¬ 
ative  mining  societies  that  were  ex- 


em])ted  from  production  taxes  by  the 
Cardenas  government  in  1938,  has  been 
put  into  effect  as  follows  by  the  Minis¬ 
try  of  Finance:  on  the  value  of  natural 
gold,  7.357  percent;  participates  or 
impure  bars,  8.205;  mixed,  9.057,  and 
refined,  9.98.  This  tax  is  being  assessed 
and  collected  in  the  same  manner  as  the 
regular  taxes  on  gold  production.  The 
decree  ordering  this  tax  stipulates  that 
the  new  levy  be  paid  in  its  entirety.  The 
Ministry  of  Finance  must  regulate  and 
interpret  disputes  that  arise  from  the 
new  impost  and  its  application. 

►  Penoles  recently  won  a  court  fight  on 
rail  freight  rates  that  will  have  a  bene¬ 
ficial  effect  upon  all  mining  companies 
and  shippers  of  metals  and  minerals. 


particularly  for  export.  The  national 
supreme  court  allowed  Pefloles  an  in¬ 
junction  against  the  Ferrocarril  Coah- 
uila-Zacatecas,  a  railroad  serving  north- 
central  Mexico,  which  prevents  the  rail¬ 
road  from  basing  its  rates  on  the  ulti- 
i^te  market  value  instead  of  the  worth 
at’  the  shipping  point  of  the  consign- 
m^ts,  and  restraining  the  Ministry  of 
Communications  and  Public  Works  from 
allowing  the  railroad  to  fix  its  own  rates. 
The  court  agreed  with  Petioles’  conten¬ 
tion  that  it  is  only  fair  that  the  rail 
freight  rates  for  metals  and  minerals  be 
based  upon  the  value  of  the  material  at 
the  shipping  point  but  not  that  which 
it  may  fetch  when  it  gets  to  market.  The 
ruling  establishes  a  precedent  in  such 
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►  American  Smelting  won  an  important 
labor  case  when  the  Supreme  Court  ruled 
that  when  an  employee  commits  acts  of 
violence  or  gross  insubordination,  the 
employer  is  fully  justified  in  breaking 
the  work  contract.  The  court  granted 
the  company  orders  upsetting  the  ver¬ 
dict  of  the  Federal  Board  of  Conciliation 
and  Arbitration  that  it  reinstate  and 
pay  full  wages  for  the  time  he  was  off 
to  Sebastian  Munoz,  a  miner.  The  Board 
considered  that  the  man  had  been  un¬ 
justly  dismissed.  Evidence  showed  that 
the  man  had  been  discharged  because  he 
had  a  fight  with  a  foreman  when  he  had 
refused  to  obey  the  superior’s  orders. 
Several  labor  organizations  among  them 
the  national  miners  union,  have  pro¬ 
tested  that  several  recent  rulings  of  the 
Supreme  Court  that  have  been  adverse 
to  labor  prove  that  the  tribunal  is  be¬ 
traying  the  principles  of  the  Mexican 
Revolution.  The  justices  replied  that 
they  are  guided  by  the  law  in  all  cases 
and  act  in  them  with  the  utmost  impar¬ 
tiality. 


com 
Plus 
tons 
in  1 
furn 


cases  and  is  seen  as  greatly  reducing  rail 
freight  costs  for  shippers  of  metals  and 
minerals. 


►  Estimating  that  Mexico’s  silver  pro¬ 
duction  this  year  will  be  about  3,000,000 
kg.,  Eduardo  Villasenor,  managing  di¬ 
rector  of  the  Bank  of  Mexico  which  has 
undertaken  to  supply  the  domestic  silver¬ 
ware  industry  with  all  the  silver  it  needs, 
said  that  the  industry  and  minting  will 
probably  account  for  80  percent  of  that 
output,  which  would  leave  only  600,000 
instead  of  the  anticipated  3,000,000  kg. 
available  for  export.  Villasefior  declared 
that  exporting  silver  is  the  only  thing 
that  will  save  the  mining  industry  from 
collapse. 
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I  Pulmonary  diseases  do  not  always 
strike  quickly.  Often  they  wait  two, 
five  or  even  fifteen  years  from  the 
time  of  exposure. 

Willson  has  long  studied  occupa¬ 
tional  diseases — and  the  dusts  which 
produce  them.  And  the  many  respi¬ 
rators  which  Willson  has  designed  to 
protect  against  these  dusts  have  won 
the  confidence  of  safety  executives  all 
over  the  world. 

All  Willson  protection  is  scientifi¬ 
cally  engineered  to  provide  the  utmost 
in  safety  and  comfort.  That  is  why  so 
many  Safety  Directors  and  Purchasing 
Agents  specify  Willson  for  head,  eye 
and  lung  protective  products.  For  over 
73  years  Willson  has  heen  a  leader  in 
the  field  of  accident  prevention. 


►  For  about  half  a  century,  sustained 
and  well  meant  efforts  have  been  made 
by  the  Chilean  government  and  private 
capital  to  establish  in  Chile  a  prosperous 
steel  industry,  and  appreciable  sums  of 
money  have  been  spent  with  that  end  in 
view.  First,  a  French  company  obtained 
concession  of  a  suitable  site  and  forests 
at  and  near  the  port  of  Corral  in  South¬ 
ern  Chile  in  order  to  build  there  an  iron 
blast  furnace  and  rolling  mills.  The 
same  company  acquired  by  purchase  at 
that  time  from  their  Chilean  owners  the 
El  Tofo  mine  some  distance  north  from 
the  port  of  Coquimbo  in  Central  Chile. 
This  mine,  which  was  subsequently 
leased  to  Bethlehem  Chile  Iron  Mines, 
for  many  years  has  produced  about  1^ 
million  tons  of  60  percent  iron  ore 
annually. 


Hope  expressed  that  local  plants  may 
make  up  deficiency  in  supply — Mining  in¬ 
dustry  feels  lack  of  good  tires 
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►  The  whole  project  was  based  on  the 
!*rudhomnie  process  for  smelting  ore  and 
jinxes  with  raw  wood,  which  is  very 

I  lentiful  in  the  south  of  Chile  as  fuel, 
ilowever,  the  process  proved  a  failure 
(■ecause  the  high  moisture  content  of  the 
«vood  made  smelting  of  the  charge  diffi- 
lult.  A  large  proportion  of  the  heat 
generated  was  consumed  in  evaporating 
moisture  from  the  wood  in  the  upper  sec¬ 
tion  of  the  furnace  shaft. 

►  Later,  the  Krupp  interests  investigated 
the  possibilities  of  making  iron  and  steel 
in  Chile,  but  nothing  came  of  it.  Finally, 

II  Chilean  company,  called  Cia.  Electro- 
Siderurgica  de  Valdivia,  was  formed, 
with  an  appreciable  portion  of  the  capi¬ 
tal  being  subscribed  by  the  Government. 
The  capital  was  later  increased  on  sev¬ 
eral  occasions.  Originally,  it  was 
planned  to  smelt  the  ore  in  electric 
furnaces  using  charcoal  as  a  reducer, 
since  very  large  and  cheap  hydro-electric 
power  sources  were  available  at  the  near¬ 
by  Laja  river.  The  project  failed  be¬ 
cause  of  inability  to  obtain  necessary 
funds.  Instead,  it  was  decided  to  rede¬ 
sign  the  old  blast  furnace  to  burn  char¬ 
coal  along  the  lines  of  those  used  in 
Sweden.  A  second  furnace  of  this  type 
has  been  built  recently.  In  view  of  the 
diflBculty  to  supply  charcoal  even  for  one 
furnace,  output  will  be  limited  to  18,000 
metric  tons  of  pig  iron  per  year.  Annual 
production  in  recent  years  has  never  ex¬ 
ceeded  15,000  metric  tons. 

Chile  contains  many  high-grade  iron 
ore  deposits,  of  which  the  best  known  are 
given  in  the  table  on  the  following  page. 
Many  of  the  deposits  are  in  Northern 
Chile,  the  most  important  ones  near  the 
coastline  in  the  Serena  and  Huasco  de¬ 
partments.  It  may  seem  strange  that  no 
attempts  should  have  been  made  to  use 
coke  as  fuel  in  the  blast  furnace  for  the 
production  of  pig  iron,  but  the  reason 
for  this  is  the  fact  that  Chilean  coals  do 
not  lend  themselves  readily  to  coking. 
Attempts  have  been  made  to  produce 
coke  from  local  lignites  with  poor  results. 

►  Present  consumption  of  steel  in  Chile 
is  125,000  metric  tons  per  year,  and  pro¬ 
duction  45,000  tons,  which  means  a  de¬ 
ficiency  of  80,000  tons.  The  difference, 
or  15,000  tons,  would  have  to  be  im¬ 
ported,  together  with  18,000  tons  of  rails 
and  sheets. 

►  Of  the  total  steel  consumption  of 
Cliile,  55  percent  is  in  the  form  of  round 
b.irs,  mostly  for  reinforced  concrete  con¬ 
struction.  Only  30,000  tons  of  this 
material  is  produced  in  the  country,  and 
70,000  tons  are  needed.  Current  produc¬ 
tion  of  this  steel  is  at  the  rate  of  45,000 
tons  per  year.  Apart  from  Siderurgica 
dp  Valdivia,  which  uses  about  6,000  tons 
of  its  own  pig  iron  in  the  production  of 
12.000  tons  of  steel,  other  firms,  such  as 
L.'imifun  and  Indac,  produce  the  rest  up 
to  45,000  tons.  The  two  last-named 
companies  employ  scrap  iron  almost  ex¬ 
clusively,  so  that  in  the  aggregate  40,000 
tons  are  produced  per  year  from  scrap 
in  Siemens-Martin  open  hearth  type 
furnaces. 

►  A  government  report  on  the  subject 
calls  attention  to  the  fact  that  ordinarily 
most  steel  is  made  by  feeding  to  the 
Siemens  furnace  pig  iron  and  scrap  in 
equal  proportions.  In  other  words, 
50,000  tons  of  scrap  are  required  to  pro¬ 


duce  100,000  tons  of  steel.  However,  as 
scrap  is  obtained  only  at  the  rate  of 
15,000  tons  per  year,  there  is  a  deficiency 
of  35,000  tons,  and  a  substitute  for  scrap 
must  be  found.  The  commission  recom¬ 
mends  that  processes  for  producing 
sponge  iron  be  investigated  to  determine 
the  possibility  of  using  sponge  iron  in¬ 
stead  of  scrap  in  the  open  hearth  fur¬ 
naces  for  the  making  of  steel. 

►  The  report  stresses  the  fact  that  when 
steel  is  produced  by  a  combination  of 
blast  furnace  and  open  hearth  processes, 
between  3,500  and  4,400  lb.  of  good  qual¬ 
ity  coal  are  consumed  per  metric  ton  of 
steel.  Thus,  to  jiroduce  50,000  tons  of 
steel  per  year,  between  75,000  and  100.- 
000  tons  of  coal  would  be  required.  As 


present  output  of  coal  does  not  meet  the 
requirements  of  the  country,  and  electric 
pow'er  is  cheap  and  abundaat,  the 
advantages  of  electric  smelting  are 
apparent. 

►  The  quantity  of  coal  (as  coke  or  char¬ 
coal)  required  to  supply  the  heat  needed 
in  the  production  of  1  ton  of  pig  iron  is 
600  kg.  (1,330  lb.).  The  same  amount 
of  heat  can  be  supplied  by  2,500  kwh.  of 
electric  current.  Coke  or  charcoal  costs 
350  pesos  per  metric  ton  (US  .^11.00), 
and  to  produce  1  ton  of  pig  iron  requires 
$6.80  of  coal.  The  cost  of  electric  current 
per  ton  of  pig  iron  is  $4.00,  or  a  saving 
of  $2.80.  As  about  0.35  tons  of  coke  or 
charcoal  will  be  required  in  the  electric 
furnace  in  the  production  of  1  ton  of  pig 
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Multi-purpose  mask 

for  air  line  or  canister 

Particularly  adaptable  for  use  by  weld¬ 
ers,  burners,  smelter  workers  or  wher¬ 
ever  metal  fumes  are  a  hazard,  the  new 
Bullard  RM  Mask  incorporates  many 
features  found  previously  only  in  the 
highest  priced  facepieces. 

The  RM  is  now  a  one-piece  anatom¬ 
ically  molded  facepiece  that  requires 
very  little  tension  on  the  headband  to  get 
an  air-tight  fit.  The  effortless  breathing 
exhalation  valve  is  identical  to  the  one 
furnished  with  the  highest  priced  gas 
masks  we  have  to  offer.  This  together 
with  light  weight  makes  the  RM  Mask 
comfortable  to  wear  for  long  periods. 

An  inbuilt  “Y”  clarifying  tube  in  the 


facepiece  takes  the  incoming  air  and  cir¬ 
culates  it  evenly  throughout  the  mask, 
thus  eliminating  a  direct  stream  against 
the  face.  A  wide  range  of  protection  is 
provided,  for  the  RM  Mask  may  be  used 
with  either  air  line  or  canister,  depending 
on  job  conditions. 

This  facepiece  is  molded  to  fit  the  face 
in  such  a  manner  as  to  accommodate  all 
styles  of  goggles  so  that  eye  protection 
may  be  chosen  to  fit  the  occupation. 

The  non-kinking,  pliable  hose  connec¬ 
tion  permits  freedom  of  motion,  which 
contributes  in  a  large  measure  to  com¬ 
fort  and  good  work.  211-43 

E.D.  BULLARD  CO. 


275  EIGHTH  STREET.  SAN  FRANCISCO.  3.  CALIF. 
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iron,  28,000  tons  of  coal  will  be  needed 
for  the  50,000  tons  of  steel  to  be  pro¬ 
duced.  This  is  only  1.5  percent  of  Chile’s 
coal  production  (1.6  tons  of  coal  equals 
1  ton  of  coke).  The  cost  of  electric 
power  obtained  from  the  Laja  river 
jiroject  is  estimated  at  5  Chilean  cents 
per  kwh.  or  0.16  American  cents. 

►  The  cost  of  mining  ore  has  been  calcu¬ 
lated  at  $0.55  per  metric  ton,  and  the 
cost  of  the  ore  placed  on  shore  at  the  port 
of  Talcahuano  at  $1.77.  The  report 


of  the  50,000  tons  of  steel  that  must  be 
imported. 

►  The  64,000  motor  vehicles  in  use  in 
Chile  required  before  the  war  about 
72,000  tires  per  year.  Shortage  of  rub¬ 
ber  has  reduced  supply  to  about  12,000 
tires  per  year,  and  these  are  now  obtained 
from  another  source  which  supplies  a 
tire  inferior  in  quality  and  durability  to 
the  American  product.  This  factor 
makes  the  total  number  of  tires  available 
still  smaller  when  measured  according 
to  the  old  standard. 

►  The  mining  industry  is  feeling  acutely 
the  difficulty  of  obtaining  tires  for  trucks 
to  transport  ore  to  mills  and  railroad 
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Grade  Fb 

Name 

Owner 

ORB  TONS 

ORB  TONS 

PERCENT 

El  Tofo . 

. ..  H.F.F.  et  A.  de  Ch . 

19.000,000 

60 

Algarrobo . 

. ..  Soc.  M.Ch.  A.H . 

20.000,000 

87,000,000 

60 

Rbmeral . 

. . .  Bethlehem  Chile . 

18.000,000 

60 

Fortuna . 

Mr.  A.  Mill&n . 

1.012,000 

1.400,000 

58 

6.400,000 

60 

Huanteni4 . 

. ..  Mr.  E.  Merino . 

2.600,000 

60 

1.780,000 

60 

600,000 

55 

21.000,000 

60 

Total . 

58.012,000 

119.780,000 

arrives  at  the  following  conclusions :  ( 1 ) , 
the  cost  of  steel  made  in  Chile  would  be 
practically  the  same  as  that  produced  in 
Europe  or  the  United  States;  (2),  the 
50,000  tons  of  steel  per  year  can  be  eco¬ 
nomically  produced  under  present  condi¬ 
tions,  and  that  the  pig  iron  required  can 
be  cheaply  made  in  electric  furnaces, 
erected  near  the  port  of  Talcahuano; 
( 3 ) ,  capital  needed  is  $5,000,000,  of 
which  60  percent  will  come  from  private 
individuals  and  40  percent  from  the 
Corporacion  de  Fomento  de  la  Produc- 
eion;  (4),  foreign  engineers  and  special¬ 
ists  will  be  required  to  carry  out  the 
project;  and  (6),  about  $3,200,000  in 
foreign  exchange  will  be  saved  yearly, 
which  is  the  present  cost  to  the  country 


stations  for  shipment  to  ports  or  smelt¬ 
ers.  If  it  is  further  considered  that  the 
majority  of  mines  are  in  the  desert  area 
of  Northern  Chile,  where  all  food  and 
even  water  has  to  be  trucked  to  the 
mines,  it  will  be  easily  understood  how 
severely  the  acute  shortage  of  tires  is 
being  felt  by  the  mining  industry,  and 
how  adversely  it  is  affecting  mine  pro¬ 
duction.  In  addition,  the  prices  for 
tires  are  excessively  high  under  current 
ceilings.  While  in  the  United  States  the 
average  cost  of  a  tire  for  a  conventional 
3-ton  truck  is  about  $40,  the  cost  in 
Chile  is  $200  for  an  inferior  article.  As 
a  consequence,  freight  costs  are  increas¬ 
ing  constantly,  seriously  affecting  mine 
production. 


AUSTRALIA 


Labor  Shortage  Closes 
Big  Bell  Mines.  Ltd. 

Charcoal  used  lor  Western  Australian  iron 
production — Tasmanian  aluminum  industry 
proposed 

►  Big  Bell  Mines  Ltd.,  at  Big  Bell,  20 
miles  west  of  Cue,  has  been  compelled  to 
close  down  because  of  labor  shortage, 
difficulties  in  obtaining  supplies,  and 
consequent  increase  in  costs.  The  deposit 
is  one  of  the  major  undertakings  of 
Western  Australia,  which  had  to  wait 
for  the  increase  in  the  price  of  gold  be¬ 
fore  it  could  be  economically  worked. 
Originally  prospected  between  1920  and 
1930,  a  company  was  formed  in  1934, 
and  after  two  years  exploration  and 
metallurgical  test  work,  the  equipment 
of  the  mine  was  undertaken.  Pay  ore 
was  proved  over  a  length  of  1,500  ft. 

The  orebody  has  an  average  width  of 
100  ft.,  and  average  grade  of  ore  is  2.9 
dwt.  gold  per  ton.  The  walls  of  the  lode 
are  defined,  but  values  fiuctuate  within 


the  lode  and  may  extend  beyond  the 
walls.  The  lode  is  silicified  muscovite 
mica  schist,  the  silica  being  present  in 
stringers,  small  lenses  and  particles  of 
quartz.  The  footwall  is  greenstone,  over¬ 
laid  by  quartzite;  the  hanging  wall  is 
biotite  schist  passing  into  granite  schist. 
The  oxidized  zone  extends  to  a  mean 
depth  of  80  ft. 

The  mine  was  worked  by  glory-hole  to 
a  depth  of  250  ft.  and  below  that  by 
sub-level  stoping,  ring  drilling  being  em¬ 
ployed  in  this  work.  In  ring  drilling, 
one  man  was  employed  per  machine. 
Rigging  and  pulling  down  occupied 
hr.,  and  the  average  footage  drilled  per 
shift  was  70  ft.,  rates  of  progress  of 
from  80  ft.  to  100  ft.  being  obtained  by 
the  most  efficient  drillers.  Steel  used  in 
ring  drilling  was  1^  in.  diam.,  with  de¬ 
tachable  bits,  and  in  ordinary  operations 
the  steel  was  1  in.  diam.  Explosive  con¬ 
sumption  in  lateral  work  amounted  to 
10.5  lb.  per  ft.,  the  section  of  the  open¬ 
ings  being  9  ft.  8  in.  by  9  ft.  7  in.,  and 
in  glory-hole  mining  0.447  lb.  per  ton. 

The  capacity  of  the  mill  is  1,300  long 
tons  of  ore  per  24  hours,  and  treatment 
is  by  counter-current  decantation.  Re¬ 
covery  is  89.5  percent.  Operating  on  a 
mill  head  assaying  2.89  dwt.  gold  per 
ton,  tailing  loss  was  0.31  dwt.  per  ton., 
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WASHERLESS 

Construction  Saves 
Time  and  Trouble 
...Cuts  Costs! 

concaved  iac^  of 
spud,  and  providing  a  perfect  soft-to-hard 
metal  seal  that  remains  leakproof,  regard¬ 
less  of  wear  or  the  presence  of  abrasive 
particles. 


"G  J-BOSS"  Ground  Joint 
FEMALE  HOSE  COUPLING, 

style  X-34 

The  strongest  and  most  efficient  coupling 
for  high  or  low  pressure  steam,  air  and 
liquid  hose.  Correctly  designed  malleable 
iron  "BOSS"  Offset  Interlocking  Clamp 
anchors  entire  coupling  to  hose  with  power¬ 
ful,  all-round  grip — it  can't  blow  off.  No 
leaking  or  lost  washers  to  replace..  Sizes: 
Vi"  to  4",  inclusive. 


"G  J-BOSS''  Ground  Joint 
AIR  HAMMER  COUPLING 

Uisurpassed  for  safe,  trouble-free  service 
on  drills,  hammers,  spades  and  other  pneu¬ 
matic  equipment.  The  "BOSS"  Interlocking 
Clamp  is  the  strongest  of  its  kind,  insuring 
the  widest  margin  of  safety  on  undergroimd 
and  surface  operations.  Compact  Type, 
Style  XLB-61,  W'  and  %*'.  Heavy  Type 
Style  XHB-72.  W  and  1". 

Stocked  by  Manufaeturers  and  Jobbers 
of  Meehanieel  Rubber  Goods. 

Buy  MORE  BONDS  ...  for  VICTORY! 

DIXON 

VALVB&CQUPllMG  Ct^ 

Main  Office  &  Factory — Philadelphia,  Pa. 
Branches: 

Chicago  *  Birmingham  •  Los  Angelas  •  Houston 


the  loss  in  dissolved  gold  being  0.04  dwt. 
per  ton.  Labor  employed  in  the  mill 
totalled  44  men,  comprising  6  men  in 
the  crushing  section,  which  operated  on 
two  shifts  for  days  per  week,  21  men 
in  the  grinding  and  decantation  section, 
operating  three  shifts  for  seven  days  per 
week,  and  13  men  on  maintenance  and 
general  labor,  and  four  men  in  the 
refinery. 

A  feature  of  the  plant  was  the  use  of 
lime  in  the  form  of  milk  of  lime  pumped 
around  the  plant  for  addition  at  any 
point  of  the  circuit.  Lime  and  cyanide 
consumption  were  4.224  lb.  and  1.01  lb. 
per  ton  of  2,240  lb.  respectively.  Water 
consumption  was  320,000  gal.  per  24  hr., 
the  loss  by  evaporation  being  11,000  gal. 
per  day.  An  innovation  in  the  coarse 
crushing  section  was  the  use  of  rubber 
screen  to  cover  the  manganese  steel 
screen  with  openings  2  in.  by  1  in., 
whereby  the  screen  life  was  increased 
from  37,000  tons  to  110,000  tons.  Mer- 
rill-Crowe  precipitation  is  used,  and  gold 
bullion  is  refined  by  passing  oxygen 
through  the  molten  charge  by  means  of 
clay  pipe  stems,  previously  annealed. 
Time  of  oxygen  treatment  ranged  from 
two  to  four  hours,  according  to  the 
amount  of  base  present. 

The  mine  generates  5,000  hp.,  using 
diesel  engines  direct-coupled  to  alter¬ 
nators  delivering  current  at  3,300  v. 
Cooling  water  contains  a  high  percent¬ 
age  of  soluble  salts  and  frequent  de-scal¬ 
ing  by  scraping  is  necessary.  Mine  water 
supplies  in  the  State,  away  from  the 
service  of  the  Goldfields  Water  Supply 
scheme,  are  matters  of  difficulty  and  a 
number  of  mines  are  compelled  to  use 
water  of  high  salinity  for  metallurgical 
work.  Big  Bell  obtained  water  from  a 
series  of  wells  sunk  to  depths  of  30  ft. 
to  100  ft.  in  decomposed  granite,  three 
miles  from  the  mine.  Fresh  water  in 
the  upper  horizon  contains  a  fairly  high 
proportion  of  magnesium  salts,  and  at 
the  lowest  horizon  the  water  is  too  salty 
to  be  useable. 

A  feature  in  community  activities 
was  the  provision  of  an  air-conditioned 
dormitory  for  men  on  night  shift,  the 
benefit  from  which  was  important,  for 
over  a  period  of  four  months,  shade 
temperature  is  invariably  over  100  deg. 
The  mine  has  been  placed  on  a  mainte¬ 
nance  basis  until  a  return  to  normal  con¬ 
ditions,  and  the  general  manager,  Mr. 
V.  I.  Mann,  has  gone  to  the  United 
States. 

I  ►  A  development  arising  from  the  war  is 
the  establishment  of  the  jiroduction  of 

1  charcoal  iron  in  the  State.  Local  con¬ 
sumption  is  small,  being  about  7,000 
tons  of  pig  iron  and  40,000  tons  of  manu¬ 
factured  products,  and  the  initial  output 
of  the  new  iron  industry  will  be  10,000 
tons  per  annum.  The  site  of  the  work< 
is  41  miles  from  Perth  in  the  vicinity  of 
several  small  iron  ore  occurrences.  The 
])rincipal  iron  ore  occurrences  in  the  State 
are  at  Koolan  Island,  and  adjacent 
islands,  in  Yampi  Sound,  on  the  north¬ 
west  coast,  where  hematite  occurs  in 
highly  folded  beds  of  quartzite,  schist, 
and  slate.  The  orebodies  are  up  to  4 
miles  long  and  100  ft.  wide,  and  on 
Koolan  Island,  it  is  estimated  that 
87,000,000  tons  of  ore  are  available  above 
high  water  mark.  The  ore  assays  from 
62  to  67  percent  Fe.  Owing  to  remote 
location  and  shipping  difficulties,  ore 
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MAGNET 
at  DUQUESNE 
PAYS  FOR  ITS 
OPERATION 


This  65"  Stearns  Suspended 
Circular  Magnet  above  the 
head  pulley  of  the  main  belt 
conveyor  at  the  Warwick 
mine  of  Duquesne  Light  Co. 
recovers  enough  scrap  metal 
to  pay  for  its  operation. 

But — the  important  feature 
of  this  magnet  installation  is 
that  it  protects  crushers  and 
other  valuable  machinery. 

You  too  may  have  a  prob¬ 
lem  of  protection,  reclama¬ 
tion  or  purifi¬ 
cation  that  can 
be  efficiently, 
profitably 
solved  with 
magnetic 
equipment. 
ConsultStearns 
Magnetic  Mil¬ 
waukee  for  ad¬ 
vice  and  rec¬ 
ommendations. 

Magnetic  equipment 
is  a  "must"  in  many 


Magnetic  Pulleys 


Suspended  Magnets 


industrial  and  min¬ 
ing  fields,  whether  it 
be  Suspended  Mag¬ 
nets  (Bulletin  25) 
Ssout  Magnets  (Bul¬ 
la/in  97)  Magnetic 
Pulleys  (Bulletin  302) 
or  other  types  of 
magnetic  separa¬ 
tors  (Bulletin  800). 


STEARNS  MACHETIC 

Manufactvrinc  Co. 

S24  S.  28th  St..  MilwaHke*.  Wis. 
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will  not  be  available  for  the  new  enter¬ 
prise  from  this  source. 

Xext  in  importance  is  the  iron  ore 
deposit  at  Koolyanobbing,  30  miles 
north-east  of  Southern  Cross  in  the 
Yilgarn  goldfield.  This  occurrence  con¬ 
sists  of  limonite  and  hematite,  assaying 
60  percent  Fe.,  and  is  estimated  to  con¬ 
tain  76,000,000  tons  of  ore  above  water 
level,  all  workable  by  open  cut.  This 
orebody  is  associated  with  ferruginous 
jaspilites,  but  production  of  gold  from 
the  immediate  vicinity  has  been  small, 
particularly  when  compared  with  other 
jaspilite  areas  in  Western  Australia. 
Production  of  charcoal  iron  is  expected 
to  commence  shortly.  Fuel  will  be  ob¬ 
tained  from  local  timber  areas,  and  wood 
naphtha  is  to  be  recovered  as  a  by¬ 
product  of  charcoal  retorting. 

►  Sons  of  Gwalia,  Ltd.,  at  Leonora,  150 
miles  north  of  Kalgoorlie,  continues 
limited  development  with  the  depleted 
labor  force  available.  Most  of  the  work 
is  done  on  No.  31  level  opened  up  from 
the  internal  shaft,  at  a  depth  of  approxi¬ 
mately  5,000  ft.  on  the  incline,  or  3,600 
ft.  vertical.  The  internal  shaft  was 
necessary  owing  to  the  distance  from  the 
main  shaft  to  which  the  orebody  was 
trending  on  the  pitch  line.  Drifting  on 
No.  31  level  has  disclosed  consistent 
values:  These  are  reported  over  the 
width  of  the  drift  (96  in.)  and  the  full 
width  of  ore  will  be  established  by  strip¬ 
ping  at  a  later  stage. 

The  width  of  the  lode  in  the  higher 
levels  averages  close  to  15  ft.,  maximum 
widths  being  near  30  ft.,  and  available 
information  suggests  that  the  average 
will  be  maintained  at  the  new  level. 
Values  vary  between  4  dwt.  and  9.4  dwt. 
gold  per  ton,  and  as  the  policy  of  the 
management  is  conservative  in  regard 
to  assay  values,  the  grade  of  ore  reported 
for  some  time,  which  approximates  the 
higher  figure,  can  be  taken  as  a  safe 
figure  for  the  ore  being  exposed. 

The  mine  contains  three  series  of  ore 
occurrences,  the  Main,  the  South  Gwalia, 
and  the  West  lodes.  The  orebodies  are 
composed  of  a  number  of  mineralized, 
lenticular  quartz  bodies  of  varying  di¬ 
mensions,  separated  by  more  or  less  bar¬ 
ren  lode  channel.  The  length  of  the 
lode  exceeds  2,000  ft.  Its  strike  is  N  16 
deg.  E,  and  the  dip  east  at  43  deg.  The 
country  rock  is  greenstone  schist,  and 
the  ore  bodies  occur  in  a  zone  about  150 
ft.  wide.  The  gangue  minerals  are 
quartz,  calcite,  chlorite  with  pyrite,  mus¬ 
covite,  and  tourmaline.  In  normal  times, 
the  output  was  12,000  tons  of  ore  per 
month,  but  shortage  of  labor  has  re¬ 
duced  production  to  between  6,000  and 
7,000  tons  monthly.  The  last  monthly 
production  figures  showed  that  6,630 
tons  of  ore  were  treated  for  a  recovery 
of  1,819  fine  oz.  of  gold,  equivalent  to  5.5 
dwt.  per  ton. 


NEW  SOUTH  WALES 


►  The  dredge  of  Wellington  Alluvials 
Ltd.  is  the  largest  in  the  State,  and  has 
been  in  operation  since  1938.  Owing  to 
withdrawal  of  manpower,  however,  the 


to  build  an  efficient 


AIR  COMPRESSOR 

★ 

Yoiur  Model  A  or  B  Ford  Motor 
and  a 

SMITH 

COMPRESSOR  HEAD 

"  and  Accessories 


is  all  you  need! 


Vie  furnish  the  following  parts: 

Smith  Compressor  Heed  fitted  with 
high  speed  compressor  valves  and  all 
other  necessary  parts  such  as  motor 
governor,  pilot  valve,  unloading ^'Jtnd 
idling  devices,  air  receiver,  pop-off 
valve,  pressure  gauge,  air  cleaners  for 
compressor  cylfndlhrs  and  carburetor, 
axle  and  springs',  tow  connection  and 
tool  box.-; 

You  furnish  the  Ford  Model  A  or  B 
engine  and  also  the  Model  A  frame, 
hood,  cowl,  radiator  and  wheels. 

You'll  have  a  60  cu.  ft.  Compressor  with  gov¬ 
erned  speed  and  automatic  unloading  and 
idling.  You'll  have  all  the  power  needed  for 
a  majority  of  compressor  work.  Thousands  of 
compressors  made  with  a  Smith  Compressor 
Head  and  Accessories  are  performing  vital 
service  for  users  the  country  over.  Detailed 
instructions  and  drawings  are  furnished.  Write, 
phone  or  wire,  NOW! 


505  College  St.  Bowling  Green.  Ky. 
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company  was  forced  to  juspend  opera¬ 
tions  in  December  of  las!"  year,  after  a 
reduction  in  working  time  prior  to 
October.  In  the  early  part  of  last  year 
values  were  low,  but  improved  toward 
the  end  of  the  period.  Upon  withdrawal 
of  men  by  the  government,  a  lay-up  pond 
for  the  dredge  was  excavated,  in  which 
it  is  now  moored,  and  a  small  mainte¬ 
nance  staff  is  employed  on  the  plant. 
The  company’s  leases  are  situated  on  the 
Macquarie  River,  near  Wellington,  in 
the  central-western  part  of  the  State, 
and  when  acquired  were  estimated  to 
contain  60,000,000  cu.yd.  of  dredgeable 
ground  with  an  average  depth  of  6.5  ft. 
Normally,  water  supply  provided  by  the 
river  is  adequate  but  drought  conditions 
over  several  years  have  at  times  seri¬ 
ously  retarded  operations.  Capacity  of 
the  dredge  is  250,000  cu.  yd.  per  month, 
and  installed  power  is  1,500  hp.  Electric 
power  is  purchased  from  the  Lithgow 
power  station  110  miles  distant.  The 
hull  dimensions  are  212  ft.  by  68  ft.  by 
12  ft.  6  in.,  and  the  bucket  is  made  up  of 
110  14  cu.  ft.  manganese-steel  buckets. 
Bendelari  and  Crangle  jigs  are  installed 
for  gold  recovery.  As  the  river  flats  are 
composed  of  good  grazing  and  agricul¬ 
tural  land  resoiling  is  compulsory.  As  a 
consequence,  the  dredge  is  equipped  with 
resoiling  facilities.  A  tractor  and  bull¬ 
dozer  unit  was  used  for  resurfacing  the 
dredged  land. 


TASMANIA 


►  In  the  last  three  years  the  feasibility 
of  establishing  an  aluminum  industry 
in  the  Commonwealth  has  been  advanced 
quite  frequently.  The  Broken  Hill  Pro¬ 
prietary  Co.  Ltd.  examined  many  baux¬ 
ite  deposits  in  New  South  Wales  and 
elsewhere.  Victorian  occurrences  were 
explored,  and  discoveries  of  apparently 
extensive  bodies  of  bauxite  made  in 
Queensland  and  Tasmania.  No  attempt 
has  yet  been  made  to  produce  the  metal. 
It  has  been  thought  that  the  deterrent 
is  the  grade  of  ore,  w'hich  is  usually 
under  45  percent  alumna  and  in  many 
cases  is  high  in  silica  and  iron.  High- 
grade  ore,  with  an  alumina  content  ex¬ 
ceeding  50  percent,  is  available,  but 
the  tonnage  is  somewhat  limited  and  is 
not  confined  to  any  one  deposit,  thereby 
introducing  difllculties  in  mining  and 
transport.  Recently,  there  has  been 
some  interstate  feeling  as  to  the  location 
of  the  proposed  works,  and  the  political 
influence  has  become  apparent  with  a 
statement  by  the  Prime  Minister  that 
aluminum  works  will  be  established  in 
Tasmania.  From  the  aspect  of  power,  a 
location  in  this  State  would  be  advan¬ 
tageous,  but  the  bauxite  occurrences  are 
not  so  well  explored  as  in  other  States. 
It  is  proposed  that  the  works  be  located 
at  Hamilton,  55  miles  from  Hobart,  and 
conveniently  situated  to  the  hydro-  elec¬ 
tric  plants.  It  is  claimed  that  bauxite 
deposits  in  the  vicinity  contain  some 
500,000  tons  of  ore  assaying  41  percent 
alumina  and  3.2  percent  silica,  and  that 
deposits  which  are  available  at  greater 
distance  contain  approximately  2,000,000 
tons  of  ore.  Victoria’s  bauxite  deposits 
are  at  Boolarra  in  the  Gippsland,  or 
southeastern  district,  and  are  readily 
accessible  for  supply  of  power  from  the 


•  APS  is  not  just  another 
roofing  and  siding  -  not  a  ma¬ 
terial  offered  as  a  mere  sub¬ 
stitute.  APS  is  a  superior 
protected  steel  sheet,  with 
distinctive  advantages  for  In¬ 
dustrial  application.  It  is  easy 
to  erect,  economical  to  main¬ 
tain  and  readily  available  for 
all  essential  needs.  '  ' 

•  APS  gives  positive  protec¬ 
tion  against  beat  or  ’  cold, 
against  fumes  or  add  gases, 
and  withstands  the  corrosive 
effects  of  salt  air.  That's  why 
APS  sheets  are  preferred  by 
industrial  and  chemical  plants, 
why  they  are  so  widely  used 
for  storage  buildings,  hangars 
and  all  types  of  essential 
structures  everywhere. 


The  Luildn  Chr(Hn«  Clad  "Wdrerine" 
Steel  Tape  is  a  favorite  with  engi- 
neers.  Its.  durable  markings  —  Jet 
bktdc  against  a  satin  chrome'  sur- 
foee  are  extremely  easy  to  read.  The 
strong,  sturdy  line  effectively  resists 
rust,  is  easily  kept  clean.  The  metal 
dlA  reel  is  tig^t-weight  and  rust 
prooL  The  Tape  Kng  locks  under  a 
.spring  on  the  reeL  guording  against 
first  end  breakage.  The  one  piece 
winding  handle  gives  extra  leverage 
and  when  1ota«d  ever  locks  the  tape 

Write  lor  free  cototog. 
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the  flow  of  any  size  material  from 
Storage  Bins,  Hoppers  or  Open- 
Dump  Chutes  to  Crushers,  Con¬ 
veyors,  Screens,  etc. 

High  in  efficiency.  Low  in  main 
tenance  and  power  consumption. 

Furnished  in  sizes  to  suit  your  op¬ 
eration.  Scalping  unit  to  fit  your 
chute  if  desired.  Send  full  particu¬ 
lars  for  recommendation. 

ROSS  SCREEN  A  FEEDER  CO. 

IS  Rector  Stroot  It  Wolpol#  Roarf. 

New  York  Surbiton.  Snrrer. 

C.  S.  A.  ICnirliind 

Canadian  Licensee:  E.  Loti«  Ltrt.,  Orillia.  Ont 


CONVEYOR 
WEIGH  METERS 


Dependable  equipment  for  accu- 
rately  weighing  and/or  blending 
ore,  limestone,  coal,  etc.,  wMle  in 
transit  on  conveyor  belts.  Write  to 
Builders — ^Providence,  Inc.  (Divi¬ 
sion  of  Builders  Iron  Foimdry), 
9  Codding  St.,  Providence,  R.  I.  for 
Bulletin  322. 


Builders— Providence 


►AUSTRALIA 


government  electric  undertaking  which 
uses  brown  coal  as  fuel.  Large  occur¬ 
rences  in  New  South  Wales  are  at  Wing- 
el  lo,  90  miles  south  of  Sydney  and  ad¬ 
jacent  to  coal  supplies,  and  in  the  New 
England  district,  400  miles  north  of  the 
capital,  rather  disadvantageously  situ¬ 
ated  with  regard  either  to  electric  power 
distribution  or  to  supplies  of  coal. 


AFRICA 


Diamond  Production 
Measured  in  Tons 

Transvaal  gold  output  drops  slightly — 
Promising  gold  prospects  in  Orange  Free 
State — Rhodesia  Minerals  Concession  to  be 
liquidated 

►  It  was  announced  recently  that  South 
Africa  has  shipped  “over”  four  tons  of 
d  amonds  since  the  outbreak  of  the  war. 
Three  tons  of  industrial  diamonds  and 
one  ton  of  gems,  the  former  probably 
being  the  more  important  because  of  the 
vital  work  they  are  now  doing.  This 
statement  was  released  to  correct  a  re¬ 
port  late  in  September  that  three  tons  of 

I  industrial  diamonds  had  just  been  trans- 
I  ferred  to  Canada.  It  seems  this  transfer 
j  has  occurred  gradually,  including  the 
whole  war  period;  but  it  appears  to  con- 
I  firm  the  belief  that  the  producing  and 
;  distributing  companies  did  have  consid- 
I  erable  stocks  on  hand  and  so  have  been 
j  able  to  supply  the  greatly  increased  de- 
I  mand.  Hatton  Garden  experts  estimated 
recently  that  this  year’s  sales  of  gems 
would  rise  to  £17,000,000,  and  a  week 
later  they  were  inclined  to  raise  that 
estimate.  They  had  arranged^  for  a 
“sight”  early  in  October,  but  have  de¬ 
cided  now  to  have  two  “sights”  the  next 
one  in  December.  There  is  a  fairly  good 
demand  for  the  large  stones  which  Lon¬ 
don  is  offering,  but  for  the  small  stones, 
which  constitute  80  percent  of  the  out¬ 
put,  the  demand  is  now  heavy. 

►  The  Transvaal  gold  output  in  August 
was  1,059,932  oz.,  down  29,776  oz.  from 
July  and  down  122,505  oz.  from  August 
last  year.  Native  labor  employed 
decreased  1,755,  an  improvement  on  the 
preceeding  three  months.  The  number 

I  now  employed  is  295,397.  This  repre- 
I  sents  a  decrease  of  51,959  from  a  year 
ago. 

►  Presiding  at  the  annual  meeting  of 
African  and  European  Investment  Co., 
Louis  Marks  summarized  the  results  so 
far  of  the  extensive  drilling  campaign 
being  carried  out  on  the  company’s  large 
area,  9  by  6  miles  in  extent,  in  the 
Orange  Free  State.  Six  drills  are  being 
used.  The  first  plan  is  to  drill  35  holes. 
So  far  101,130  ft.  of  drilling  has  been 
done,  19  holes  have  been  completed  ag¬ 
gregating  77,591  ft.  Of  the  19,  15  gave 
Basal  Beef  intersections,  and  9  of  them 
cut  payable  values  averaging  26.9  dwts 
per  ton  over  17.6  in.  Boreholes  showing 


payable  results  cover  a  distance  of  7 
miles.  Hole  K.  P.  2  cut  the  Basal  Beef 
at  5,002  ft.,  the  assay  there  being  37.9 
dwts  over  15.3  in.  It  also  intersected 
another  called  the  Hanging  Wall  Beef, 
10  ft.  above  the  Basal,  assaying  37.7  dvi» 
over  27.6  in.,  and  a  low  grade  but  payalile 
reef  at  4,578  ft.  carrying  3.5  dwts  per  ton 
over  a  width  of  72.9  in.  This  informa¬ 
tion  has  awakened  so  much  interest  in 
the  Far  Western  Band  that  a  resumption 
of  drilling  by  other  Orange  Free  State 
companies  is  expected. 

►  Johannesburg  Consolidated,  one  of  the 
strongest  aiid  most  successful  of  tbe  min¬ 
ing  finance  companies,  has  joined  in  tliu 
new  search  for  gold.  It  has  entered  into 
an  agreement  with  New  Union  Goldfields 
and  Booder  and  Main  Beef  Mines  for  the 
investigation  of  certain  areas  in  the 
Orange  Free  State.  Optimists  are  pre¬ 
dicting  that  another  Witwatersrand  will 
be  developed  there. 

►  Bhodesia  Minerals  Concession  is  pre 
paring  to  go  into  voluntary  liquidation. 
This  company  is  a  reorganization  of  one 
of  the  same  name  which  explored  a  con 
cession  in  the  southern  portion  of  North-  ] 
ern  Bhodesia.  Gold,  copper,  zinc,  and 
some  silver  were  found,  but  nowhere  in 
suflScient  amount  or  value  to  warrant  ex¬ 
tensive  exploitation.  Luiri  Gold  Areas 
worked  two  discoveries  for  a  while  and 
produced  some  gold,  but  the  operation 
was  not  profitable.  Another,  the  Chak- 
wenga,  was  investigated  and  partly 
developed,  and  is  now  practically  the 
only  asset  of  Bhodesia  Minerals  Conces¬ 
sion.  There  is  an  outstanding  indebted¬ 
ness  of  £12,088,  and  doubt  is  expressed 
that  suflBcient  will  be  realized  from  liqui¬ 
dation  to  defray  this.  The  area  will  now 
pass  back  automatically  to  the  British 
South  Africa  Co.,  and  probably  will  he 
further  prospected  in  the  future. 

►  Tati  Goldfields  is  again  this  year  pay¬ 
ing  a  5  percent  dividend.  The  chairman 
states  that  the  end  of  the  mine  is  in 
sight.  Production  can  be  continued  for 
two  years  longer,  but  exploration  has 
failed  to  find  anything  in  the  companyi 
area  worth  developing.  Ore  reserves 
decreased  by  33,734  tons  last  year,  and 
only  69,259  tons  remain,  averaging  4.6 
dwts  over  a  width  of  63  in. 

►  Indian  Copper  Corp’s.  profit  for  1942 
was  up  £30,957,  at  £192,338  after  Indian 
expenses  and  taxes ;  but  British  taxation, 
including  £14,000  for  excess  profit  taxes, 
is  up  from  £35,000  to  £90,500,  so  the  final 
profit  is  £61,838  against  £86,381.  An 
unchanged  dividend  of  10  percent  is  being 
paid. 

►  Apparently  the  Witwatersrand  gold 
mines  suffered  a  further  slight  decrease 
in  output  in  September.  An  estimate  of 
the  profits  of  45  producers  has  so  far 
been  reported.  Of  these  15  show  slight 
increases  and  the  other  30  from  small  to 
considerable  decreases,  as  compared  with 
August.  Blyvoor’s  profit  of  £13,017  was 
another  new  high  record  for  this  com¬ 
pany.  Modder  B  and  Modder  East.  Sub 
Nigel,  Venters,  Vlakfontein,  East  Cl  amp 
d’Or,  Government  Areas,  New  State 
Areas,  Geduld,  Marievale,  and  New 
Kleinfontein  all  report  small  profit  iO' 
creases.  The  largest  decrease  is  £2‘!,153 
in  the  profit  of  Crown  Mines  at  £217.952. 
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NT  PIPE  IS  LABGELT  ELIMINATED!  Proved  in  hundreds  of  America’s 
^at  mines!  Installed  quickly,  inexpensively  by  unskilled  labor.  Only 
al  needed  a  small  wrench.  Maintenance  is  nil  .  .  .  salvage  value  is 
'0%.  Angular  flexibility  allows  pipe  to  snake  through  irregular  pas¬ 
ses  v/ithout  bending  of  pipe  or  interfering  with  trackage. 


MINE 


ICTAULIC 

SELF-ALIGNING  PIPE  COUPLINGS 
AND  FULL-FLOW  FITTINGS 

CopFriffbt  1943  by  Victaotic  Co.  of  America 


VICTAULIC  FULL-FLOW  FITTINGS!  A  new  line  of  redesigned  pipe  fit¬ 
tings  to  eliminate  undue  frictional  losses!  Engineered  with  long  easy 
sweeps  to  reduce  the  possibility  of  clogging  to  an  absolute  minimum. 
A  real  contribution  to  greater  efficiency  in  conducting  fluids  and  gases 
in  pipe  systems. 

BUY  MORE  WAR  BONDS f 

I - 1 

I  Available  soon  for  your  permanent  files  ...  a  new  easy-to-use  | 
I  Victauiic  Catalog  and  Engineering  Manual.  Reserve  your  copy  now!  | 


j  Address - - - - -  | 

I  Mail  to  nearest  address:  VICTAULIC  COMPANY  OF  AMERICA,  I 
j  30  Rockefeller  Plaza,  NewYork  20,  N.Y.;  Victauiic  Inc.,  Los  Angeles  14,  I 
I  California;  Victauiic  Co.  of  Canada,  Ltd.,  Toronto.  ZB  I 

I _ I 
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Every  joint  an  expansion  joint! 


IN  JUST  THREE  HOURS... twon,enhave 


hooked  up  1,000  feet  of  ready  strung  4-inch  line  in 
20-foot  joints.  Victauiic  is  the  fastest  known  method 
of  coupling  pipe.  Its  flexibility  eliminates  the  need 
for  accurate  aligning  of  pipe . . .  saving  money,  sav¬ 
ing  time,  saving  man-hours.  Self-Aligning  Victauiic 
Couplings  give  you  all  these  added  advantages... 


Fast,  Sell- Aligning  permits  angular  deflection  I 


Positive  mechanical 
lock  of  pipe  lengths! 


Leak-tight,  self-sealing 
under  pressure  or  vacuum! 


(D 
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Synthetic  Rubber  Belting  Now  in  Production 


VOLUME  PRODUCTION  of  industrial 
belting  made  with  synthetic  rubber  was 
announced  recently  by  U.  S.  Rubber  Co., 
Passaic,  N.  J.  Both  power  transmis¬ 
sion  and  conveyor  belting  are  being 
manufactured. 

Cotton  fabric,  which  forms  the  base 
of  the  belting,  is  made  in  various  weights 
at  the  textile  plants  of  the  company 
and  shipped  to  the  Passaic  plant  for 
processing.  The  method  consists  of 


Arc  Welding  Equipment 

INDUSTRIAL  a.c.  arc  welders  in  seven 
heavy-duty  and  four  intermittent-duty 
models  are  now  offered  by  Harnischfeger 
Corp.,  Milwaukee,  Wis.,  in  addition  to 
its  line  of  d.c.  machines.  Smallest  of  the 
machines  supplies  20  to  IS.t  amp.;  the 
largest  has  an  output  of  from  200  to 
1200  amp.  Setting  and  control  of  cur¬ 
rent  involves  one  adjustment,  which  is 
said  to  be  creep-proof,  and  various  other 
mechanical  and  electrical  refinements 
are  incorporated  in  the  design  of  the 
new  machines.  Complete  details  will  be 
furnished  by  the  Welding  Division  of 
Harnischfeger  Corp. 


Scdvaging  Grouser-Shoes 

TRACTOR  OWNERS  overhauling  their 
own  equipment  may  be  interested  in 
a  recent  development  of  Allied  Steel 
Products,  Inc.,  Cleveland,  Ohio,  which 
consists  of  steel  replacement  grip  lugs 
for  tractor  grouser  shoes.  \^en  the 
original  lugs  become  worn  so  that  the 
tracks  will  no  longer  grip,  this  specially- 
designed  steel  bar  can  be  laid  across 


forcing  synthetic  rubber  into  the  pores 
of  the  fabric  by  means  of  rollers.  The 
rubberized  fabric  is  then  fabricated  into 
whatever  sizes  are  necessary  to  meet 
desired  requirements. 

The  process  is  completed  with  a  vul¬ 
canizing  stej)  which  consists  of  heat 
treatment  at  287  deg.  F.  The  entire  fabri¬ 
cating  process  is  modified,  however,  to 
suit  the  purpose  for  which  the  belt 
is  to  be  used. 


the  worn  lug  and  welded  into  place. 
The  construction  of  the  bar  facilitates 
the  welding  process.  According  to  the 
manufacturer,  the  replacement  piece  con¬ 
sists  of  a  work-hardening  steel  which 
gets  harder  and  tougher  with  use. 


Bench-Type  Cop  Crimper 

A  JOINT  more  waterproof  than  the  fuse 
itself  is  said  to  be  produced  by  the  new 
Superior  cap  crimper,  recently  intro¬ 
duced  by  E.  I.  duPont  de  Nemours  & 
Co.,  Wilmington,  Del.  The  crimper  is 
mounted  on  a  bench,  and  to  operate  it, 
a  fuse  is  inserted  into  a  cap,  the  cap 
inserted  into  the  crimper,  and  the 
handle  operated  once  in  order  to  pro¬ 
duce  a  double  crimp.  The  handle  can 
also  be  connected  to  a  treadle  to  allow 
foot  operation  of  the  machine. 

Adjustments  can  be  made  to  permit 
crimping  any  commercial  blasting  cap 
now  on  the  market,  and  the  manufac¬ 
turer  states  that  several  hundred  thou¬ 
sand  caps  can  be  crimped  before  any 
repairs  to  the  crimper  are  necessary. 

A  fuse  cutter  is  built  in. 


INDUSTRIAL  NOTES 

Army-Navy  “E”  awards,  or  renewals 
of  awards  previously  made,  have  been 
given  to  the  following  companies:  Her¬ 
cules  Powder  Co.,  Wilmington,  Del; 
Trackson  Co.,  Milwaukee,  Wis.;  La- 
Plant-Choate  Mfg.  Co.,  Cedar  Rapids, 
Iowa;  nine  plants  of  Westinghouse 
Electric  &  Mfg.  Co.;  and  Hazard  Insu¬ 
lated  Wire  Works,  Wilkes-Barre,  Pa. 

R.  P.  Tyler  has  been  appointed  gen¬ 
eral  manager  of  sales  and  C.  R.  Deam, 
assistant  manager  of  sales,  of  A.  Les- 
Chen  &  Sons  Rope  Co.,  St.  Louis,  Mo. 

Gardner-Dehydr'  Co.,  Quincy,  Ill.,  an¬ 
nounces  the  appointment  of  R.  H.  Rodolf 
as  manager  of  the  pump  and  compressor 
division.  C.  M.  George  has  been  named 
as  Mr.  Rodolf’s  assistant. 

John  R.  Cassell  Co.,  Inc.,  New  York, 
N.  Y.,  dealers  in  drafting  supplies  and 
technical  reproduction  processes  and 
materials,  announces  the  establishment 
of  a  new  service  to  be  known  as  “In¬ 
dustrial  Photographic  Materials  Depart¬ 
ment.” 

Frederick  Post  Co.,  manufacturer  of 
drafting  materials,  is  beginning  distri¬ 
bution  of  its  1944  calendar.  A  special 
feature  is  a  line  of  weekly  dates  in 
large  type  visible  at  a  great  distance. 
Address  requests  on  your  business  let¬ 
terhead  to  Box  80.3,  Chicago,  90,  Ill. 


BULLETINS 


Belt  Conveyors.  An  engineering  data 
book  on  belt  conveyors  has  recently  been 
published  by  Continental  Gin  Co.,  Bir¬ 
mingham,  Ala.,  containing  complete  data 
for  use  in  designing  conveyor  installationa 
and  related  equipment. 

Motor  Cooling  Systems.  The  Office  of 
Defense  Transportation  has  just  issued  a 
34-page  pamphlet  discussing  the  cleaning, 
rust  prevention,  and  anti-freeze  protection 
of  cooling  systems  of  liquid-cooled  motors 
It  may  be  obtained  from  the  ODT  at  114T 
New  Post  Office  Bldg.,  Washington,  D.  C 
Motor  Control  Unit.  Amplldyne  con¬ 
trol  of  a.c.  motors,  a  system  which  offers 
great  flexibility  and  extremely  close  con¬ 
trol,  Is  described  in  a  36-page  bulletin 
(GEA-4053)  recently  published  by  General 
Electric  Co.,  Schenectady,  N.  Y.  I 

Heavy-Media  Equipment.  A  new  bulle¬ 
tin  on  equipment  for  heavy-media  sepa¬ 
ration  processes  has  been  issued  by 

Western  Machinery  Co.,  San  Francisco, ■ 
Calif.  Both  full-scale  and  laboratory-1 

size  units  are  described.  K 

Pipe  Tools.  Beaver  Pipe  Tools,  Inc.,* 

Warren,  Ohio,  has  issued  Its  1944  catalog 
which  gives  complete  descriptions  and 

prices  of  all  the  company’s  tools  and 
machines. 

Industrial  Greases.  A  booklet  s*  ttin 
forth  the  standards  by  which  a  goo 
grease  should  be  judged  and  the  facton 
influencing  selection  of  greases,  may  be 
obtained  from  Sun  Oil  Co.,  DepL  1, 
Walnut  St.,  Philadelphia,  3,  Pa. 

Car  Spotters.  A  16-page  illust 'at^f 
book  describing  various  types  of  eltctrlci- 
car  spotters  and  the  many  uses  to  whicn 
they  may  be  put  bas  been  published  by 
Link-Belt  Co.,  Chicago,  8.  Ill. 
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